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Np@ta mpéte: va evxapiotiow Té6v OTLACBAGTH avTIS TiS TPOOTTGOEIAS T6V 
émPAEtrovta KaOnyntH kK. LEpyio Oeobwpibn yic THv 61G8Eon TOD TrOAUTipoU xpdvov 
Tov Kai THY ONPAaVvTIK6TATH Bore 1G Tov. Xwpis TS ApEpioTo évbia@éepov Tov y iG Try 
Trapadoo ak poudikr Kai Try PIAiK6TaTH S1GGear Tov, bév OG ETye Kav EekivijoE!. 
NapaAAnra, elvai xpéog pou va atroidow trv o@elddpevn evYvwpoobvn ws 
Hvnpdovvo, oTHy pvipn Tod bacKGAov Mapiou Mavupoeiér yid Try tTpdBupN Kai 
OVGIAOT IKI GUVE lOPopa Tov TG TIPaTA OTGSia TIS HEAETNS. 

Evxapiories, etrions, Opeovtat otovs KaOnyntés k.k. Fedpyio KoupoutrétpoyAou 
kai Tedpyio “ApapyiawaKn yid tiv Tpoopopa Tous oTrv BiBA1oypagia Kai Tis 
XPHOIHES TrApATNprGE IS TOUS. 

‘Erre16r] TO peyaAGTEpo pépos TOD xpdvovu Trov baTravAONKe yiG THV pEArETH, Acpo- 
povoe Tis OiKoyeve 1aKés OxEoE IS, ETva Gacpés STI Xwpis THV OUPTIAPGOTAON SANS TiS 
oikoyéveias pou, Sév 04 fTav SuvaTév va TPOXwprigE! 1] Epevva. “ETO! EvxAp1oTH 
THv obGvy6 pou Aiapavtw Aiomikou - AeABividtn yid Try OTTOPOvA TNS Kas THY 
ovpTrapaotaor TNS O° avTHy Try S5boKOAn Tropeia. Evyapioties Kal ord Traid1G, 
Nektapia, XapikAe ia, =évn, ‘EA€vn, ‘Ayve) kai LtrupiSwva, yia THv Avatravon rob yoo 
TIpdo@eEpav OT SiaAAEipaTa AUTIS TiS TPOOTTGBE IAs. 

“Emions 04 Geka va evyapioTiow Tév tr. Nétpo Navtaly tpdanv péAos Tis 
Xopwbias Tijs ‘EOviKijs Aupikiis Lknviis yia tig TANpo@opies Tov G16 THY TPOGWTTIKH 
Tov etre Ipia ws TEvVopoU GAAG kai Trv BIBAloypagia tro’ pod Trapexe. 


‘A@riva, LetrtéuBp ios 2001 
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KE®DAAAIO 1 
ELZATOrH 


Ltr ‘AvatoAikr ‘Oped50fn “ExkAnoia waddeta! Kata trv TEAEON TMV ieEpdv aKo- 
AovOidv A povopwvikh Porywoia A BuCavTivd povdiKd pPéAOS, STIWS A€yeTaI, ATT 
iepowpaAtes - povaiKots oi OTIOIO! EvadAaKTIKG WaAAoUV TOUS KyVvoUS. 

'H avdAvon Tod BuZavtivod pouaiKod péAous pe TexviKés EtrEEepyaoias orjpaTos 
Sév eval Tapa Evas TIOAG yEviKds Spos, 0 OTrOIS TEepIypag@e! p1G S1a8iKacia, AUTSS 
© TitAos ETAEXONKE GPXIKG yi AUTH THv SiatpIBr Kai Sév GewprOnke OKSTTIPO va 
OMGEE! Ep’ Soov SnAdver Eva avoiKTS TA€ov BEA TIPds pEAETH, Kal TPOPavids, 
ave€avTAnto o€ pia Kai povn Siatp1BH. 

“H pedétn Tis «Ka®’ AGG» ExKANGIAOTIKiS PovarKils, SAAS Tis PwvnqTiKijs 
HOVOIKiS TAS ‘AvaTOAIKAS ‘OpOd50Eng 'EAAQVIKAS ‘EkKAnoias, péxp! THpa apopovoe 
Hovolkés éT1OTHPOVIKES Epevves ATG Tv Grown TiS pouoiKOAoyias. Mid 
OVYKEKP IPEva, A@opodce pEhétES TOV HOUTIKOV SiaoTHPGTwV Thy TpIdv yevav Kas 
Xpodv, Epevves ws TIPSS TS LEVOAOYIKG TEP 1EXSLEVO THV TpoTTapiwy, HEAETES ws TIPSS 
TH TraAa1G BuZavtivey onpeloypagia Kai Try pEeToypagr THs OTH véa poUTIKH 
yar peTa trv peTappUOpior TNS (EwoeiTa! A pETATPOTI TOD Tadao 
OUVOTHPATOS HOUGIKAS YPA@i|s OTS ONPEP IVS ATT6 TOUS TPEIS SaoKGAOUS XpUGavGo Ek 
Maéitwv, XouppobJio XaptopiAaka Kai [pnydpio MpwrowdaAtn 16 1814), pe 
ouvapes TIPSBANPA ALT TiS EpyNnvEias TMV TrO1OTIKOV ONPAdId@v Tis ONLEIOYpa@pias 
KaOds Kat iotopiKés ped€étEs. Aryétepo peAeTHYEva ard TOUS vEedTEpoUS pEAETHTES 
Kai épevvntés tis BuCavtivijs povoikijs G€pata, UTApfav avTG TOV pLBpIKOV Kai 
HETPIKOV TrobHv, Tij¢ TioTé6TEpNs ATTdb00NS Tv vonyuGTwv TOV byvw A TS ék- 
@paons, STIws A€yeTa1, KABdS Kai TO BEA THY TTOM@V oXéoEwWV PETAED Tov 
Siapdpwv YapaktNpIoTIKHv AUTIS TiS HOVOIKiS. “A€ioonpEiwTo 600 Kai TrapGgevo, 
TIPGypaTi, Elva1 T6 yeyovds Tijg TravTEdods EAAEMWpNS PEAET@V SGOvV A@opa OT LEGO 
TIPAYPATwWONS, AVTOD KAO’ EaVTOD TOD EKKANTIAOTIKOD POUTIKOD yeyovdTos, SnAadr 
OTH «POAT IKF» wove. 

Mepikés ava@opés aS TPdS THY «WaATIKy wv Exouv yive! GE Sia~pdpous 
ovyypageis cite o€ G€pata Ta€ivepnaris TNS, yi TA OTTOIA AkOAOUBOdV GUVIOWS TS 
evpwrraikd TPSTUTIO AvLTOGIO (ELOLpIGSNS “A. 1972)  EAa~PPG TpPoTTOTIOINLEVO 
(Kapas 2., 1982), cite o€ B€pata Trpo~PvAaens kai Siatrpnors THs (ELELpIGENs ‘A., 
1972, NavayiwtdtrovaAos A. 1991) eite AkGpn OE yeviKOTEpa BEATA AEiTOUpyias TO 
avOprivov Pwvyntikod Opydvou, atrev@vvdpEevoi Kupiwsg of TpayovdioTés Tod 
evpwTraikod Tpayouvb100 Tis OTrepas (Natrayiawérrovags |. N., 1925, Evotabiavés 
A, 1925), xwpis dpws vo avacpépovtal EidiKdTEPA OTHY KPOATIKH» Pave, aod h 
«POAT KH» PovyATiKA TEXvN Siakpivetar G76 pic Siacopetikr AiGANTIKH. 

Aidopoi ovyypageis, Kuping févo1, EXouv GAoXoANPeT pE OEYaATA ~Pwvijs TOU o- 
TIEPATIKOD Tpayous 100 Kai ws IPSS Trv 61Sa0KaAia Tov (Salaman Esther, 1989, Green 
Alan, 1991, Miller Richard, 1993) GAAG Kai ds TIPds Try GkoVOTIKH TOU avaAvOn (Fant, 
G., 1960, Sundberg J.,1987). MeAétes yi trv GpBpwon TOD @wvnTIKOD Opydvou, 
SnAady THv GAN Siapdppwor Tov yi& THv Tapaywyn TOV PwvnTiKOv fxwv (Peterson & 
Barney, 1952, Ladefoged, P., 1975, Sundberg, J., 1987), trv Aeitoupyia TOV pwvnTiKav 
xopSav (Titze, Ingo R., 1994), trv Aeitoupyia Tod puikod Kai veupiKoD @wvnTikod 
ovotripatos (Atkinson, J. E. 1978) Exouv yiver étrions, éytrhouTtiCovtas Tv ywwon yi 
THY pov Kai StevKoAbvovtas Try Trepaitépw KaTavdnor TNS. “ETo!, orpEpa Sia0E- 


Toupe ~va TETOIO GUvoAOo yvdoewv yOpwW aT THY @wvy Kai cibiKOTEpA TrVv 
Tpayou oT iKH Pwvi, APKETS WoTE va pTropgGOUPE Va PEAETHGOvPE Kal THY WOATIKH 
wv, AvakadbTrTOvTAS TA XAPAKTNPIOTIKG TNS Kal Tv EiSoTTO1d Siaopa THs ard 
Tis Tparyoub oT IKEés cpwvés GMwv €id@v (GTUA) Tpcryous 100. 

T6 TpHTo ETS0g T6 OTTOI0 OG ABEAE Kaveis va GUyKpivE! PE THY PaATIKH Povey eTvar 
76 OTTEPATIKG Avbp1k6 ETS0s Tpayousi0b, T6 OTTOIO EXP! Kal OrpEpA XPNoIpoTTOlEi- 
Tal OT6 AupIkd B€aTpO Kai TS OTTOIO, ws EvTexvo, S1SGoKETA! GVOTHHATIKG Kai ETO! 
Siatnpeitar ad yevia o€ yevic. ‘H obyKpion avTH yivetar éAtriZovtas 6T1 Kai Té 
WaATIK6 ET60g OG KaTaAN€e! éttions KGTTOIa OTIYpT GE OVOTHPATIKH PwvnqTIKt 
S1Sa0KoAia. Ltrv Tapovoa SiatpiBr avapepspaote otrv avbpikr wv etre 164) 
OTHv ékkAnoia waddovv Kuping avbpes GAAG OG pTTOpodoE va EtreKTAOET Kal OTIS 
YUVA IKETES OAT IKES PwvEs . 

T6é SeUTEPO ONPAVTIKG EtTfons GTOIXETO TAS WaATIKAIS Pwvijs Elvan  OXEon TNS PE 
THY KaOHpEp Ivy OpIAia. ETvar Koive aioBnon OT! S€v akovbyovtal T6 i610 avTE Ta BU0 
e16n Pwvov, GAAG Syws, Ti ETva1 ATS TOU TA EexwpiCe1; “EXovv KOIVa XapaKTNpI- 
OTIKG Kai O€ Ti OpEiovTa! ALTG; ‘ATAG épwrrpata Ta OTTOIA TrPETTE! Va OTTAVTN- 
Bobv woTe va TrpOGSiopioGET TS «TrEpiypappa» TiS WaATIKi|S Pwvijs OplobeTm@vTas 
THY WS TIPSS THv OpIAia. ‘AvTioTorXEs pEAETES EXoUV yivE! yi TS OTTEPATIKS TPAYOUS! 
até Bidcpopous épeuvntés (Bartholomew, W. T., 1934, Sundberg, J., 1970). 

Notiés Siacpopés Kai Opoidtntes eypaviZovv peTta€s tous oj @wvés TroikKAwv 
iepopoATav, oi OTroio! EfuTINpETOD Tis KaONLEpIves Ae ITOUPyIKES AvcryKES Tv iEp- 
@v vadv Kai Elva yeviKa atrobeKtEés AT16 T6 EkKANGIaopa ws TETOIES; OG pTropodoav 
TIPGYPAT! va KaTHYOP 10TTO INBobv GE OpGbes Pwvidv, Oj OTTOIES Va EXOVV «TIAPS6LO 10 
TOISTHTA AkoGOpATOS; “AV GUTS yivGTav EPIKTS TOTE OG EixapE SiG@opeES «hXoXpw- 
Hartikés» KaTHyopies aATiKOv @wvav, ep’ Soov éva ovaTATIKG TOD WaATIKOd 
AkOUOPATOS ETvar f TOIdTHTE TOU, THY OTTO/a B& OvopaZoupE OTS EFF|¢ NXSXPwPA. 

Nas Sidpopa avatopiKa YapaktnpioTika oxeTiZovta: pé TS TrapaydpEvo 
POVNTIKO HXSxpwHa; MtropeT TS HXSXPwWHA va TrEPIyPGw EI «pwvnTiKOUS TUTTOUG» G- 
HEoa OVOXETICGpEVOUS HE GUYKEKPIPEVA OWLATIKG XAPAKTNPIOTIKG; ‘ATT TrPONyoU- 
eves épevves oT6 evpwrraikd AvpiKd tpayovb: TpoKUTITE! PIG GpEon oxXéon 
@wvNTIKS KaTHyOpiAas Kai GvaTOPIKOV XAPAKTNPIOTIKOy, TA OTTOIA XPNoIPOTTOIN- 
OapE oO AUTHY TH HEAETH Gav yevikijs Epappoyis oupTrepGopata (Dmitriev & Kiselev, 
1979, Seidner W., 1985, Sundberg Johan, 1987,). 

Ltig KaAAlepynpeves pwves TOv éTrayyeApaTi@v TpayouSioTay Tig “OtTrepas v- 
TIGPXE! TS XAPAKTNPIOTIKG Tig GAAayiS peyKioTpoU Ff} PwvnTIKOD Siaypdppatos, 6- 
TIWS TS ATIOKAAODPE OTH GUVEXE IA, OUpPwva pE TS OTTOIO O KAAAITEXVNS GAAGZeE! T6V 
«TPSTIOy TIS Pwvnor|s Tou TIPOKE IpEvou Va TpayousrjoE! SAN Try HOUVGIKH KAiPAKa d- 
116 THY TIO XapNAN VOT EXP! THY Td LNA. AUTS TS XapaKTNpIOTIKS Ti OXéon é- 
XE! pE THY WoATiKH Pov; AUTO Elva Eva Epctpa, TS OTroTO GEV Elvai Svvatdv va 
atravtTnGe7 ory TANPSTHTa Tov Adyw THv TrEeplopiopEevwv TrapapEeTpwv TOU ~XOUV 
HETpnET O avTHY Tv Epevva GAAG pTrOpodpE va yivouv OpiopEves OvOIG5EIS 
Trapatnpriceis pé Baon tis Tapapetpous row pEAETHONKav. 

Td «épyoAcion pedétns Kal Epevvas Tis Pwvijs, Té6G0 Tis OpiAias 600 Kai TiS 
TpayouS oT Kis Ppwvijs, BaciZovtai o€ Texvikés Tis ETre€epyacias ToD WnPiakod f- 
xov Kai Kuping oTG @PiATpAa. OewpHvtas T6 ovoTHPA Trapaywyi|s Tis pwvijs adv é- 
vo aTrAd ovoTNYA TyiIs - PiATpov ((Fant, G., 1960), dtrou A TINY ETvar oO; PwvnTIKés 
xop&ég Kai 76 @PiATpo Elvai f PwvnTiKH 0566, TS ApxiKd ofpa (6TIWS A€yeTai Oo 
TINYATOS-TrPWTAPXIKdS fFiXoS) TrapaydpEvo Ord THY Ty PiATpdpEeTa! péoa OTIS 
KOIASTHTES TiS PwvnyTikijs O500 Kai e€épyeTat A116 Ta XEIAN Odv FxOS Pwvijs. Av amd 


QUT6v TSv FXO «a@aipedei» KATGAANAG f ETrSpacn Tob ~PiATpou pEvE! TO OPO TIS 
TYAS Siapoppwpévo KaTa THv EktroyTH Tov péow THv xEIi@v (Fant G., 1960, 
Flanagan J. L., 1972). Av Aoimév éxTipnBei KaTGMNAa T6 PiATpPO TS OTIOIO GvTIOTOIXET 
OTHY @PwvnTikh 056 eivar Suvaté va ywwpiope trv ETriSpacn TiS PwvnTikijs 0500 
oTHy TEAIKH Siapdp~won Tov PwvnTiKOd AXoV. XL’ abt trv SiatpiBh peAeTAOnke 
HOvo f ETBpaon Tis Pwvntikijs 0505 oTdv TEAIKS FXO pH AapBavovtas LTT’ Sy=n Téd0 
THy THY 600 Kai Thy éTiSpaon Tov XE1Ai@v. Aivovtal d~yws dA Ta BaoIKa OTOIXEIA 
TAS Trapaywyis TiS Pwvijs, T6co AvaTOPIKad 600 Kai GKOVOTIKG OTOIXEIA, G~PEVdS 
étre16r] abTH AF pedétn OG pTropodoE va OtroTEAgoE! TH Baon yiG TEpaitépw ~Epevva 
Kal ws TIPS Try TMYyaia ~wvr Kai apetepov yic Try EEaywyr oupTrepaopaTwv. 

Xnpavrikd éttions Elva Kaif T6 Ppa TOD TS avTIAapBavopaoTE T6v PwvNTIKG F- 
Xo étre15r  AvTANWn oxETiCeTa! pE THv TroIdTHTG Tov. 1’ avVTSv Tév Adyo TrapaTi- 
Gevtal wpiopéves avTIAnTITIKES TOIGTHTES O€ KaTGTAEN Kabds Kai f OxX€ON TIS 
Ae itoupyias TOD PwvnTiKod Opydvou pE KaTrO1Es aTI6 AUTES TIS TOIGTHTES. Nap’ OAo 
TOU AUTES APopodv aTroTEACGPATA WUXOAKOVOTIKOV TrEIPALGTwWV G€ TpayousiCTI- 
Kés @wvés GMwv ei6@v tTpayovs100 (Terhardt, E., 1974, Colton & Estill, 1981) 6pws 
pTropodv va é€ay8obv att’ avtés oupTrepcopata yevikiis pbons yiG THv avOpaTrivy 
(ovi Kai vo xpnoipotro inBobv oTHv pEAET TiS WoATIKAS Pwvijs. 

AVOAUT IKE Ove KEPGAaIO, TA TEP 1exSpEva TIS SiaTp Bis Exouv ws Eis : 

X16 Tp@to KepaGAato Sivovtai oi PaciKes EwolEs TiS AkOVOTIKAS TOD xwpou Kai 
TiS AvOpadtrivns wvijs KaBds Kai | Bacikh avatopia TO PwvnTiKOd Opydvou pE 
Try avtiotoryn Opodoyia Tous Ev TrEpIyPG@ETa! GvvoTITIKG 1] AEITOUPYia TIS Pw- 
vijs ard trv Grown Tis @uoiodoyiag Kai Ths GakovOTIKis. LuCnteitai 
HovoiKOAoyiKr Evvola TOD PwvnTikod Siaypappatos f peykioTpov o€ ox€on PE TrV 
@edvnon, SnAadr Té6v tpdtro Tapaywyijs Tis Pwvijs. 

XT6 bebtepo KepGAaio Treplypa@ovta: SiG@opes avTiANTITIKéS PwvnqTIKEs 
KOTNYOPIES fF] HXOXPwpaTa KaGds Kai oi ox~TEIS TOUS PE TOUS BacIKOUS PwvnTIKOUS 
Tpdtrous (Colton & Estill, 1981) kai trv OAn Siapdp@won Tob ~wvntikod Opydvou. 
Neptypa@ovtat étrions, cvvoTrtikG, oi OXéGEIS Sia@dpwv AvTIANTITIKOV (UXoaKOU- 
OTIK@v) TAPAHETPOV. 

X16 Tpito KepaAaio, apod é€eTacBobv oi KATHYOPIEs THV PwvOv OT6 OTTEPATIKG 
Tpayovus: pé TK POUTIKOAOYIKG Kai GKOVOTIKG XAPAKTNPIOTIKG TOUS, TEPIYPGCpovTa! 
oi PExp! THpa aTrdwWeis yiG Tis KATHYOPIes THV WOATIKOV Pwvav, Ti Elva TS U@POS, 
TIds OTrobibeTa! PwvNTIKG f HOUGIKH ONLE1oypagia Kai yiati TpétrE! va Siakpivoupe 
TiS POATIKEés Pwvés LE Baon TA HXOXPwpaTa Tous. 

X16 TéTAaAPTO KEPGAGIO AvaTrTUGGOVTA! Oi BacIKés EwolEs TiS ETEe€epyacias 
Orpatos Kabds Kai Ta S00 ei6n PaopaTik@v exTiproewv: | KAGOOIKH Kai A 
@aopatikn. “Erions tpooSiopiZetai T6 LAIKG TOU GvaAGONke Kat  GUVOAIKT [LEéBO- 
S05 épyaciag O° avtriy trv pedétn Kad Kai fh péB0bos exTiNONS THv Pwvo- 
OvuvTOVIGLav (formants). 

X16 TréuTITO KePaAaio Sivovtal OAa TA aTroTEAgopaTa Tis avaAvONs, SHAadr Oi 
TINES TOV OVLxXVOTHTwWV Kal TMV ioxGwy TOY PwvoouvTOVIOPoY Kal TH OYXETIKG 
ypagrpata, padi pé trapaAAnAo éAeyxo TOU LAIKOD. 

X16 ékto Kepddaio mporteivetar pid véa Ta€ivopnon Tov WoATikKov pwvav 
Bao Zopevn o€ GkoVOTIKG Kal év pEpEl GE POXOAKOVOTIKG XAPAKTNPIOTIKG TOUS. 

X16 EBSop0 KkepaAario trep1AapBavovtal TA CUpTEPGOpATA YI THY POATIKH Pwvr} 
Kat Tig TPOOTITIKES AUTIS THS Epyacias yc Trv KAAAIEpyE 1a TiS Pwvijs. 

Lr6v étriAoyo avaépovta! peAAovTikés Epyacies, Oi OTTOIES pTrOpodv va yivouv 
TIpds Try KaTEGBuvoN Tis TANPEOTEPNS Yvwons TiS WaATIKi|S Pwvijs GAAG Kai TeV 


TrOavav éEPappoyHv THv oupTEPpAGHGTwWV aAUTIS THIS epyaciag of GES Etr- 
OTNHOVIKES EpEevves. 

TeAlkG, PETG TH Trapapthpata pé tis pouTives avdAvons Kai Ta évbeiKTIKG 
Se6opéva, TapatiPevtal Kai oi axETIKES BIBAloypa~ kes avacpopés. 


KEMAAAIO 2 


H AKOY&TIKH KAI OYZIOAOTIA TOY DONHTIKOY OPTANOY 


2.1 Eicaywyif 


ApXIkG, ETval XPr|G IPO Va TreprypacpeT TS PwvNTIKS Spyavo, SnAaé&Hh T6 avepatrivo 
OWHATIKG Opyavo Trapaywyi|s TAS Pwvijs, apevds pEv, WS IPSS THY GAvaToLIKH TOU 
kaTaoKeur] Kal Aertoupyia Tou - puaioAoyia, Kai apetépov Se, ws TIPS THY AkOVOTI- 
kr Tou, SnAadH TA YaPAKTHPIOTIKG TiS 51G500ns Tod Axov PEGA G' avTS. 

‘As TIPS TH akoVOTIKH, xpEIGZeTA! VE Op1oBodv Ep IKés yeviKés BaciKés EvvolEs, 
oi OTrOTeS Gva@pepovTal OTH GuvExXE Ia, yIG Adyous TANPSTHTAS Tis SiaTpiPijs GAA 
kai étre15r xpnoipotroinOnkav otis pETPIOEIS KGTTOIES OTT’ aUTES. MiG HXoypa~non 
yiveta péoo o€ KaTIO10 XHPo Kai T6 pikpdpwvo ToTrOBETEITA! GE KaTIOIG ATI6OTAON 
O16 T6 TIPGOwTrO Tod TpayousioTH. Ta XapaKTNPIOTIKG TOD xwpou (AvTHXNON FH Ox!), 
TG NAEKTPIKG KOS AKOVOTIKE XAPAKTNPIOTIKG TOD PIKPOPdvov KAbds Kai f BEon TOU 
émrippecZovv GpEca try KaTAypa~r TOD Pwvnt Kod fXov. 

LUvoTIT kG TrEprypaepeta f avaTopia TOD PwvnTiKoD Opydvou, xwpis TO vEUPIKS 
TOV GVOTHHA yIG Adyous aTrAdTHTAS, PE APKETG OXMPAaTAa TOD Adpvyya PE OKOTIS Trv 
S1acdepnon Tis Ae tToupyias TOV pUdv Tou GTdv BaGLS TOU Elva éws OrPEpa ywword. 
‘OpiZovtai oi EibiKés GkoVOTIKés TAPGLETPO! TOU oxETiCovTa: HE TrV AE1TOUpyia 
TOD PwvnyT kod Opyavov T6900 PE THY PwvNTiKH TYH Ooo Kai PE THY PwvnTiKr 056, 
Kat Treplypapovtar oi Sicqpopo! Tpdtro1 AEiToUpyias AUTIS TiS PwvNTIKi}s TINYAS OE 
ovvdptnon pé T6 Popa ovyxvoTHTwv Tob FxOV Tod AUTH Tapéyet (TrnyA‘a ~Ppwvi}). 

Tédos, TapovaidZeTat avaAuTIKG f Aeitoupyia TiS PwvnTikiis O500 Strov yiveTat 
avepr 1 etrSpaor ths OT Paopa Tis TIyAIAs Pwvijs OWppwva pé TH Bewpia Tod 
OVOTHPATOS Tryi\s - PiATpou (Fant, G., 1960). Oi iSiaitepes cvyéTHTEs GUvTOVIGLOD 
TAS PwvqTiKs 6600, SnAa& oi Ppwvoovvtoviopos (formants), KaBopiGovtar até 
TroiKAous TrapayovTEs, GUp@wva pE Tv ws Twpa ~Epevva, Oi OTrOIO! Ava~PEpov- 
TO! AVAAUTIKG WS IPSS THY OVvYKEKPIHEVN ETrSpacr TOUS OT6 PGopA TIS Pwvijs. 
Avtof oi Trapcyovtes A€yovtai apSpwriko/ (articulatory) étre16r ouvteAodv oTrv 
Gp8pwon Tov @wvnévtwv. EiSiKk& oTd OTrEpaTikS Tparyous1, éupaviCetar evas 
XAPAKTNPIOTIK6G PwvoovvTOVIOLGS, O OTTOIOS éxel peAeTHBET GkOVOTIKG Kal 
apopwrikd amd tév Sundberg (1974) Kaf tepiypa~etat &6@ avadvTiKG. AUTdS O 
@PWVOOVLVTOVIOLGS Elva! EvTEADS GTIAPAITHTOS OTS Papa TS AVvOpIKi}s OTTEPATIKFS 
Tpayous oT KFS Ppwvijs. Neprypapetar akopn fy OvyKEeKplopévn ETrSpaon Tis PiviKiis 
KOIASTHTAS OTS PAOpA TAS Pwvi|s KaBds Kal f oxgon TOD PwvnTIKOD Siaypappatos 
f peykiotpov pé Tév tpdTIO AEiToupyias TAS PwvnTIKAS TYAS TO el60¢ TiS 
«pamvnons», OTws A€yeTan. 


2.2 AkovoTikiy 


2.2.1 Baoikés Evvores 


Méoa o° éva KAe1oTS XMpo, STIWS O XOPOS THv iepav vadv, SiadiSovtar HYATIKa 
KUpATA, TG OTTOIA GvFKOUV OTIV KaTHyOpia TOv éAaOTIKOV KUPGTwV. Ta EAAOTIKG 
KUpaTa pTropobv va SiaS0B0bv of péoo TOU exe! THV iSid6THTA eAGOTIKOTHTAS. 


Kaas 76 Kopa S106ieTa1 oTdv x@po (Tro trepiéxe! GEépa), pid piKpr yaa Tod 
aégpa, Try OTroia 84 ovvavTiice! oT6v Spdpo Tov, TiBeTa! G€ TraAiVvSpopiKH Kivnon, 
SnAabH GE TaAdvtwon, fH OToia O*EiAETaI Otis SUVGpEIS EAaOTIKOTHTAS. AUTH A 
paZa G€épos atroTeAei TOI O16 ExaTOUP Ia pdp1a, SnAadr ETva1 TéG0 pEYGAN, BoTE va 
HTropobv va Op1oBobv A mean Kal fh TUKVdTNTG TNS GAAG Kai T6GO pIKpH MOTE va exe! 
HIG éviaia TaybTNTA OG paCa. TE HyNATIKG KGpATa TO’ pTrOpOdv va SiaS080bv péoa 
OT6 yHpo prope’ va elvai: étritreda KGpaTa, aTroKAivovTa, OPaipika, OSebovTa Kai 
OTdoIpa KUpaTa. Th émritreba KGpaTa oXnpaTiZouv étritreb0 «pETwWTTOM KUPATOS EVO 
TH OPAIPIKA OPAIpIKS «pETwWTTO. TA dTTOKAiVOvTa EkTEiVOVTA! GUVEXHS OTSV XHPO, 
Tad ObeKovta pETaPEepovv évepyela KATG Tv SiedGvvon HiGboors Tous evo TE 
oTdoipa tepiopifovv trv fxNTIK Tous évépyeia péoa oé KGTTOIO X@pO 
Snploupy@vras oTaGepa péyioTa Kai EAGX10TA OTHv Trieon TOD Gépa. 

T6 mAGTos TaAGvTwONS PIGS pIKPis yGZag a€pos, SrAab& Td pi0d Tis OANS 
Siadpopiis THs, KaWds TS HXATIKG KOA THv SiatrEepvG, KUpaiveTar Tepitrou pEeTags 
Tov 107 mm kai pepikiv mm, dtrov A EAGXIOTH TIP TAGTOUS ava@EepEeTai OTS 
KaTwpA! akovoToTNTos. “EtreiSr piKpd TAGTOS TaAGvTwWONS ONPaivEe! pIKPH AXNTIKH 
évépyeia, TO KATA! AkovaTSTHTOS ava@éepeTa! OT6V 116 GOBEVA FXO SnAabrH 
HOAIs akovoTs. 'H péyiotn Tipr TOD TAGTOUS avTIOTOIXET OTS SPIO T6vOU Kat OT6V 
16 ioxup6 Xo. AUTH Ah pIKpH paZa, KaOds Kiveita! TrOAIV6popiKka SnpioupyeT 
TIUKVOpATA Kal apaidparta oT6v Gépa, pEGa OTHV TrEp1OXH TOU KivEeiTOI, TA OTTOTA 
ouvetrayovta! petaBoAgs otrv tieor] Tov. AUTES oi peTaBoAgs Elva TOAD pIKPES 
Této1es MoTE yid Evav véo évijAiKa A PIKPSTEpN TOU pTTOpET Va AavTIANPOeT eTvar 
2*10° N/m, kai petpodvtar ody HyNTIKI TeaN. ETval ywword OT! A ATHOO@ALIP IK 
tieon elvai tis TaENS Tov 10° N/m, Snob 10 TéEEIG pey€Bousg Tavw aTT6 TriV 
HiKpétepy AXNHTIKH Teo. ‘H HxNTIKH Tieon OXETIZeTaI PE THY «akoVOTOTNTA» (loud- 
ness) TOO fxou pE Try OTrOfa oxETIZeTaI éttions Kal A AXNTIKA EvTaoN Kal fh OwpaTI- 
Brak TaXOTHTA, GAAG pEeTaks TOV Tpldv, f HXNTIKA Tieon Elva f 116 BoOAIKH TApG- 
HETPOS YIG va pETpNOij. 

LEé ewpntikés pedetes AKOVOTIKoY Paivopévov éexppaZovpe THy HXNTIKA Tien 
(sound pressure), r}xnTIKr} Evtacn (sound intensity), Kai hxNTIKr ioxU (sound power) oé 
N/m, W/m? Kai W avriotoiya. Zé Tpaktikés PETPHGEIS OYWS XPNoIPoTFO1ObpE 
Aoyap18pikés KAipaKkes Adyw TOv EUpEwv Spiwv Tav Tip@v Trob HETPODHE. “Erol oi G- 
KovoTés évTGOE IS TOU OUvavTOOpE Elvan ard 10” “ews 10 W/m‘* (Ginn, K. B, 1978). 

‘Evas Adyos akdpN d6oov A@Popa oTHv xpron AoyaplOpIkOv KAIPGKwv elvan TI 1H 
avOpwtTriva aKor] TPOGAGLBavE! THy GYETIKH GkovoTdTNTA (loudness) 640 HYwv HE 
Baon Tév Adyo TH évtdoedv Tous, SnAadr AoyapiOpiKa. 'H povada trov xpnoipotroi- 
eital yevika elvai 76 vreowtréA (decibel) dB h OTroia OpiCeta1 yiG Adyo ioxbwv 1} E- 
vepyel@v f} évTdoewv r dos €€FS: 


10*log,,r=1 (2.1.) 
év@ y16 Adyous owpor 1S 1aK@v TaxuTiTwv fh AXNTIKOv TrigoEwy ws E€FS: 

20* log, r=1 (2.2.) 

otrou yiG T6 Adyo r xpEeiGZeTar TavTOTE 6 TAapOVOpaOTHS Tov va ExEI PIG TIP 


avapopas Tro’ GuvrjPws Elvai abGaipeTh. Eto: ETvai TPOTIPSTEPO Va XPNGIPOTTO100- 
He Tév po «oTGOpn» (level) Tapa Tos TPONyOUPEVOUS STIWS dva~@EpOnkav. A€gyE 


Aoitév oTdOuN HxNTIKA\G T1€EWwWS (Sound pressure level - SPL), oTaOun AYNTIKAS 
iox6og (sound power level - SWL), oTdOyn EvTdoews (intensity level - IL). 

‘O xpos péoa oTdv OTroI SiabiSovtai YyNTIKG KGpaTa AguE OT1 GTroTEAET Eva F- 
XNTIKO tredio (sound field). “ Orav éva pikpdpwvo ToTIOBeTNBET O€ Eva XNTIKG 
treSio f GkOVOTIKH TApGpETpOS TOU pETPEITAI TIPAYpATIKG ékefvn THV OTIYpH 
elvan fy SPL, f OTrofa TPOKUTITE! GTr6 TSv Adyo TiS Sia@op Kis AXNTIKiS THEGEWS OTH 
Q€on TOD pIKpopavou ékeivn THY OTIYLH IPSS pia Tip TIEGEWS Ava@opas Tro 
Ovvr|8ws Elva OTS OP10 GkoVaTSTHTOS. 


2.2.2 H éxtroptr Tov ijyou 


‘H akovotikr ioxbs Tob ékrréptretal ard T6 OTSpA Evds Tpayous 10TH aTrAdveTat 
OPaipiKad yOpw ard T6 KePGAr (Flanagan, 1972) Kai SiackopTGTa1 oT6v xwpo. “ET- 
G1, STAV KGTTOIO PIKPS~wvo ToTIOBETNGET GE KGTIOIO ONLETO, WGvo ~va PIKPd HEPOS 
QUTHS TiS ioxGos ovAapBaveTat ard ALTO. Fic va AnPpOeT OASKANPN H ioXUS TIPETTE! 
v& KaAu@OEeT T6 OTSA Kai h PUTA KATGAANAG, StIWS yIG TrapGBEerypa PIG pGoKa pEé 
KATGAANAO LNXaviops (Rothenberg, 1973). 

Zé aktiva R amd T6 TPGOwWTO, A AXNATIKA Evtaon |, Stav A pEON AXNTIKH ioXS 
elvar P, , divetai até THv oxéon 


Ich (2.3.) 


kat 6 Adyos Triéoewv r eTvai 


P. 
=— 2.4, 
Fa P, (2.4.) 


Xpnoipotro vas p16 Tipr avapopas yia THY XAT IKE EvtaoN ion pé 107? watt/m? 
TéTe o£ ATdGTAON 0.5m ad T6 TPSOWTTO TOD TpayoubioTH h SPL Sivetar ard trv 
oxéon (Titze, 1994) 


SPL =10* log, P, +115dB (2.5.) 


OTT THy OTTOfa TPOKUTITE! OTI VIG EkTEPTIOPEVN AKOUVOTIKH ioXU ion pE Twatt 6 Adyos 
SPL evar igog pé 115dB. ‘Erre16r) oi trepioodtepoi Ttpayoudiotés b€v pTropobv va 
Sda0vv O16 L106 péTPO GTId TS OTSA Tous 115dB oupTrEpaivovpeE OT! A pEyIoTH 
AKOVOTIKH ioXUs TOU éxTrépTrOU Elval pIKPSTEPN AT1d 1watt. 

Teviké f] éxtroptr TOD FXou G16 76 OTdpa éxe1 Se1x8eT G16 Tév Flanagan (1972) 
OT Elvai avaAoyn pe Try ékTropT] AXoV G16 TadavtobpEevo EyBoAo péoa of 
OPaip1kd HxEi0, Strov fh G~Paipa Elvai T6 KEPGAI Kai TO ELBoAO Elvar fh yAwTTIbA pE 
THY Pwvytikh 056 Kai Ta xEAn, TOG Tapcyouv Trv por aépos. AUTO T6 avaAoyo 
Aeitoupye7 KOAG yiG OvxvdTyTES pEXp! 6KHz, GAAG yiG pEyaATEpES OVXVETHTES a- 
TroTuyxave!. “Av Gewprjcoupe 6T1 T6 TrOGOOTS évepyelas TOU ExTrEpTIETAI OE PEYAAU- 
TEPES OVXVETHTES YIG TS TPAyOUS: ETvar TOAD [1KPd, T6TE TS PovTEAO ELBOAO - HXETO 
eval apKeTa KAA yc E€opoiwon Tis ExTTopTTijs HXou aT16 TS KEPGA. 


Tid KGGe SiTAGCIACLS TiS ATrOOTAOEWS ATS AvTHY THY AXNHTIKH THY} A SPL 
peidvetar Kata 6dB (v6pos avriotpdé~ou TeTpaydvov). 


2.2.3 HyntiK6 treSio HynTIKANs TMHYiIS Kai avTHynon 


T6 AxNTIKS treBio ETvai aKpiBH> 6 x@pos, yOpw aTTd pIG AXNTIKH TyTN, STroU 
Siaotreipetar O fos. AiaKpivetai oT6 Karev@elav (direct field) Tre6fo Kai oT6 avTn- 
XNTIKG (reverberant field) Tre6fo. Evas KAE1oT6s XOPOS TrapovaiaZeE! TS paivopEvo TAS 
avTAxnons KaTG T6 OTroio 6 TINYaios AXOS PE Siabox1Kés AvaKAdaE IS SiaxéeTa! péoa 
OT6V XOpo OvvTNpowEvos Kai E&acBevobpEvos BaSpiafa. 

“Av péoa oTév XHpo UTTGPXoVV HXoaTTOPpOPNATIKG VAIKG fy AVTSS ETval PIKPdV 
SiaotdoEewv o€ oXEON HE TO pF|KOS KULATOS TOD FXOU TéTE 6 Hxos EaobEvEeT TIGPA 
TIOAG ypryopa Kai Agpe OT! TIPSKE ITO yiG «veKpr» (dead room) aiGovaa (avnxwi kbs 
xpos). “Av S€v ovpPaive: avTS Kai Exovpe pEyGAo ypdvo avtrixnons TOTE pIAGpE yIG 
Hid «wvtave» (live room) aiBovoa. ‘0 xypdvos avtnxiiaEews Elva avaAoyos Tod 6yKoU 
Tis aiBoveas Kai avTIOTPSPwS avaAoyos TO OUVTEAEOTI GUVOAIKA|S ATTOPPd~PNONs 
YIG KGBE HXoaTroppo~NTikd pEéGO Tis AiBovGas. XovépikG fh ATroppd@Pnon pEca oTdv 
agpa tod 6105 1S6pevou ixou peyoddves pé THv ovxvdtyTa (Ginn, K. B., 1978), trpary- 
Ha TOU onpaiver ST oi LIpNAgs Appovikés Troppo~avTa! TrepIoddTEpo, Eva pEoA 
oT GMa vAIKG Elvar KaTIWS BiapopeTIKa PE APKETH ATroppéd~pNon TAI yi 
ovx6TNTES Ard 2000Hz ws 4000Hz (Ginn, 1978). 

Adyw Tis avTHxnons | oTGOpn ToD Xo Tapapéver Trepitrou oTaGEpr, péoa 
OTS AVTHXNTIKG (61GXUTO) TrEbio Eve OTS KaTEvOEfaV (EAEKOEPO) TrES/o EAATTOVETAI 
Kata 6dB ava Sitthaciaops Tis aTroOTGOEWS, yIG THY TrEpitTrTwOn PIGS ApIa- 
VTNXNTIKAS aiBovaas. Npopavids d00 116 KovTG OTHV THY TOGO HEyaAUTEpH A ETr- 
Spaon Tod GpEeoou HyNTIKOD TreSiov évavTi THs AvTHXNONS. 


2.2.4 Ddopa Tod txtrepM6pEvov PwvyntiKod Hxou 


Ka®ds 6 Fxos¢ atropaKkpivetar amd Té6 Gvorypa Tov xEIi@v Kai TANG IGZel TH AU- 
T1G Tov iS10V Tod TpayousiaTi Sév POdvovv pE TS i510 TAGTOS dAES O; GPpOvIKES 
avuvioTaoEs TOD fxou dTIWs Eekivngav. 116 ovyKEKP IHEva Oo} XapNAES AppoviKés pEXP! 
1000Hz S€v v@PiotavTal Kappia oxESdv aTTw@AEIA ioXbos Eva Oj LIpNAes AppoviKEs 
éxovv yivel tepftrou Kata 10dB ao8evéotepes (Sundberg & Gauffin, 1974). AUTd 
onpatver dT S€v exrreptrovtal, Tpds OAEs TIS KaTEVOUVOE IS ATTS TOV TparyoUS OTH, TS 
i610 dAes O| OVXVdTHTES Tapa Pdvo Oi YapNAés oULXVdTHTES eva O1 LpNAgs 
OVYVOTHTES EKTELTIOVTA! KUPiws KATE THY ELTTPGGBIA SieGOLVON Kai KaTELBEIAV ATT6 
16 TIPdowTro TOD TpayovbioTi. “Eto1 oi LWnNAgs ovxvdTNTEs EXoVV PEYaALTEPN 
KATEVOLVTIKOTHTA, SGV APopa T6v XHPO KOvTG OTdv TpayovbioTH. ALTA ETval 
TUTTIKS XAPAKTNPIOTIKS TiS KUPATIKAS 61G600ns étre16r KGpaTA pEyGAov prKOUS 
KUHOTOS LTrOpOby va éxTpETTOvTAL YOPW ATs EpTPd5 1a Eva) TA pIKPOD pr}KOUS KBATOS 
ox!. Luptrepatvetar tras pic a€idtrioty HxXoypapnon TpéetrE! va yivetai éyTPds 
aKp Bas ard T6 OTSA TOD TpayovhioT! Kai G€ OTABEPH ATr6oTAON, ETO! oTE T6CO 
oi xapnrés 600 Kal o| UIpNAgs GppoviKés TOD EktrEpTISpEVOU HXOU va PBdvovv pE TrV 
i610 ox€on HYNTIKi}S EvtaoNs yiG SAEs Tis XOYpacpNOE Is. 


2.3 Owvij Kai avatopia Tod pwvntikod opydvou 


2.3.1 Ti eivai pwvr 


Tevik& @wvntikof X01 (voice sounds) eTva1 opidia (speech), tpayoud: (singing), 
wi®upos (whispering), yéA1o, xaopoupnté «.A.11., yiG TOUS OTTOfoUS pTropodpE va 
SdHooupE Tév é€ijg Op1opd: KaBE FXoS BewpETTa! PwvnTIKds Gv TrapcyEeTal péoa OTS 
wvnqTikd Spyavo. Oi Pwvntikof xo! SiaKkpivovtai: a) OTOUS Eupuwvous (voiced) Oi O- 
TOIO! TAapayovtTal GTT6 pebpa GEépos TOU, TIPOEPXGLEVO ATIG TOUS TrveGpoveEs, SoveT 
TiS @wvntikés xopSés (vocal cords), péoa amd Tis Omoies Si€pyeTa! Kai 
TpoTroTo leita GT T6V Papvyya, T6 OTSHA Kai Tis PiviKés KOIAGTHTES, Kat B) OTOUS 
agpidvous (unvoiced) oi Otroio: Sév Snpioupyodvta: pe Si€yepon TOV PwvnTikov 
xopSv GANG pé GAAov Tpdtro Bigyepons STIWS TX. PIG OTEVWON OTS PwVNTIK 
dpyavo. 

‘OpiAia elvai 76 SiatetaypEévo GGvodo Tov iSiaiTEpwv EkeiVwV PwVNTIKOV FXwVv oi 
oTtoio! ovvévaZdpevo! Snpioupyodv tpotdoeis Adyov, SnAaby ~vav aKOVOTIKd 
KGS 1k O OTTOIOS EXE! THY EvSoKWSIKF TOU Sia~opoTroinon BagiopEévn OTS Poop 
TOV HXwv. Tpayous: elvai o éppedrs Adyos: Gpa trepi€xe: OpIAia GAAG Kai GAAousS 
@wvnTikovs fxous. Oi Axo! TOD Tpayous100 (singing sounds) elvai Kupiws oi ép- 
@wvor fXo1 AvTOI TOK oVLVvIBwS A€yovTai vdTEG f TOvo! fH POdyyo! (BUZavTivH 
povo kr). 

T6 wvntik6 6pyavo (voice organ) tTrapcye! Tobs wvnTiKOS fXOUS Kal 
rep Aap Bave!: T6 GvatrvevoTikd OUOTNHHA, TIC PwvnTiKés xopBEs Kai TOUS SiaGAous 
TOV OTOHATIKG Kai TOV PIVIKG. 

'O, TI OvopaZoupe TEAIKG Povey (voice) ETva1 GppnKTa ouvbeSepEvo pE TS TIPGOWTIO 
Tob Try Srpioupyey Kal exppaletai pow avTis APod KappIG ove Sv Elva 
évtehis 11a pé pid GAAN. "Eb OG xpNoIpoTroIooUpE Try Ewola TAS Pwvijs odv 
ouvavupn pe TOUS eKPwvnpEevous fXoUs Tob ~EXoUV KGTTOIa AYXNTIKG XapakTnpI- 
OTIKG TG OTTOTA ATrOTEAODV TS HYSXPwHA fF TTPO (NXSxXpwya - timbre). TS HxSXPwpa 
e€aptatar év pepe aT16 T6v TpdTIO PE Tv OTTOIO TS PwVNTIKG 6Pyavo xpNnoipoTro1ei- 
TOI GAAG Kai ATT TV pop~PodAoyia TOD iS10v TOD ~wvnTiKOd Opyavov. 


2.3.2 H avatopia Tob pwvytiKod Opydavou (voice organ) 


T6 @wvyTikd Spyavo ovvioTata! o€ Tpia OVOTHPATA: a) TS OVOTNUA avaTVOrS 
(breathing apparatus), B) 16 odoTnYa Trapaywyis TS pwvAS SyAabH Tic pwvnTIKEs 
xop6éc (vocal folds - vocal cords), kai, y) Tv pwn ikr 666 (vocal tract). ‘H TeAevTaia o- 
TroTeAgi TA! GITd Tis TPEIS KOIAGTHTES: PapuUyy IK} - OTOpATIKr - pIviKr) (pharyngeal - 
oral - nasal cavities) 611ws TAp1oTGVOVTA! OT6 OXipPa 2.1. 


2.3.2.1 T6 oGoTHpa avatrvoi|s 


Baoik6 d6pyavo oTd6 avoTHYA TiS avattvoijs ETva1 oi TVvEdpovEes TION ~xOUV 
otroyyo6n Sopr) Kat KpgyovTal péoa oT6v PdpaKa evo ouvéovtai pEGw Tis TPAXE!AS 
pe 6 UTIOAOITIO BVOTNPA. TS GBOTHPA avattvo;|s BaciCeta! aKdpN: 

@) oToU¢ pds Tv TAEUp@v TOO Budpaka SiacTaATIKOUS Kai GUGTAATIKOUS, TOU é- 
KTeivouv Tov Bdpakar Ff T6v OUpTTECOvV, KATE TH EioTTVOr fF EkTIVvor avTioTOIYa, 

B) orog pic Tod KoldiaKod TolyHpatoc, oi OToI0! GUvEero@epouv oTriv 
Ae 1toupyia Tis Extrvoijs, Kat 


y) oT6 Sidppaypa. “Otav ovupBaiver  eiotrvor, 6 SiappaypatiKds pis, amd 
Oxijpa avatroSou KutréMou Tro Exe! (OX. 2.2), aTrOKTE EtritrEb0 OYA GvaTEAAGLEVOS 
TIP6s TG KaTW , Ev AerTOUpyobv Oi SiaoTAATIKOs PUES THv TAEUPHV TOD BdpaKa Kai 
xaAapavovv oi KoIAIaKoi pes (ox. 2.3). Kat& trv  éktvor, avoTéMovtai oi 
KOIAIaKoi pis WB@VTAS TIPdS TA TaVW TS SIG~Ppaypa Kai AErTOUPyODV O1 GVATAATIKOS 
TrAeup kof LES. 


Lroparixt KoidémHTa 


Zyfpa 2.1. levixr) @ewpnon Tod pwvntixod opyavov. Alaxpivovtai of TrvEedpoves, 6 Ad- 
puyyag Kal, 1) oToparikh Kai pivikh Ko1Ad6THTA ( pwvnyTiKr 656¢) (58). 


LXnpavtiKkd pddAo otrv avatrvor| TaiCovv Kai oi Aeyspeves TABNTIKés eAaoTIKEs 
Suvapeis eiotrvoijs Kai éxtrvois, Tob O@eiAovtal atrv GAAayr ToD 6yKov Tadv 
TIVevpOvwv. LUpTrEpAGpAT KG, TS SiG@paypa Elva 6 KGPIOG avaTTVEVOTIKdS PS evo 
oi KOIAIaKof PEs eTval Oj KUpIO! éKTTvEVOTIKOS PUES. 


2.3.2.2 O Adpuyyas 


Té avoTHYA Trapaywyiis TiS Pwvijs TrepIAapBaver Tis PwvnTiKés xopSEs pE Eva 
ovoTHPA pLav, oi OTTOIO: Tis aTrapTiCovv, Kai O| OTTOIEs TOTTOBETODVTA! LEGA OTéV 
Aapvyyikd owAfjva. 


‘O Aapuyyikds owArvas eTva1 uGAAov KovTdés Kai OTEVés YE Hi}KOS Tepitrou éva n 
860 éxatooTd Kai EidépyeTa! OT KATW HEpPOS Evds TIOAD ELPUTEPOU Kal PAKPUTEPOU 
owhijva, 6 otros Elval 6 papuvyyas, pEGa OT6v OTIOTO Kai TIPGs Tis SU TAEUpES TOD 
Aapvyy!Kod owAfjva oxnpatiGovtai oi aTri0E18eis K6ATTO! (piriform sinuses). 


MES 


Ly fpa 2.2. Td Sidppaypa eivai o€ oxfpa avarrodou kutréMovu dtav Elva xaAapo Kai 
traiGe! OnyavTiK6 podo Kara Tv ékrrvor (54). 


Mug elontvans, Mugg ékrrvois, 


E&wrepixot 
§ of Founep 1Kof 
eulelage” TWAUp iKol pes, 
aAeupes) 


Ardepparypa 

Opis ko IA1aK6g 
pos 

TEwrrepikds wheryi0g 
pos 


Eowrepixég mhéytog 
pos, 


Lyfpa 2.3. Td pvikd odotnya Ths avarvoric. Atakpivovrat of @<wpakkiKof Kai o/ KOIA1a- 
Kor pUEG Kat T6 S1appaypa (37). 


‘H ovvoAikr KaTaoKEUr TOO Adpvyya yiveTa! L1G TPOOTTGBEIA va aTroBORET OTH 
KaTwTépw oxpata, Se6opévns Tijs TpioSiGotatns popPijs Tov KaOds Kai TIS 
TroAvobvOeTNs Sopijs Tou. 


Iya 2.4. T& oxAnpa pépn tod Adpuyya o€ éuTpdoG1a (apiotepa) Kal orricBia OWN 
(e§ 1G) (69). 


Y- Yori6és dorody 
E~ Emryhasrrig 
© - Quproribifs 


MA. Aokés apurai- 
EA. Eyndpovos a. 
100 Pkpresepe.” 
KP Kpnwocsbits 


aa Te Teas! 
FA 


Zyfpa 2.5. ‘Orio@ia crown tiv puodv = Syfjpa 2.6. Kataxdpupn tops} Tob Adpuyya 
Tob Adpuyya (69). kai Orria@1a crrowr Tou, Strou paivovtar of 
Aapoyy ikés Ko1Aieg Kai dp iopévo! pes (69). 


Td pépy tod Adpuyya 

Xnpavtikd pdAo otrv Tapaywyr| TiS Pwvijs TaiGovv Ta OKANPG Kai paAaKd pépn 
Tov Adpuyya. 

Té& okAnpa pépn Tou elvai: a) ‘YoerSé¢ cotobv, B) KpiKoe1Srj¢ x6v6pog (cricoid 
cartilage), y) @upeoesdrjig xdvépoc (Thyroid cartilage), 6) aputaivoeideig xdvSpo1 
(arytenoid cartilages), kai £) n émryAwrtic, (BAEtre oXipa. 2.4) oi OTTOf01 GvvSEovTAI 
kai kivodvtar pé Tv AeToupyia pias GEIPGs pUdv, Oi OTTOIO! GTroTEAODV TG PAAaKG 
HEépn Tod Adpvyya, TG OTTOTA ETvan: 

a) Of pwvntikoi 1 OupeoapuTaivoeiSeic aUvSeqpo! (Th XEN TOV CwvnTIKOV 
xopSav), B) of pwvntixof gow BupeoapuTaivoeldeig pes, y) Of Pwvntixo’ ew 
8upeoapuTaivoe 15e7¢ WEG (Thyoarytenoid muscles) Tob atrotedobv TOUS pwvnTIKOUS 
pis, 6) of Kpiko@upeoeiSeic, £) Omio8101 KpikoapuTaivoeiseic, ot) TAGy101 
KpikoapuTaivoeideic, 0) Aogoi aputaivoeiseic, n) 6 €yKxdpatog aputaivoe 15rj¢ pos, 
®) of OupeoboEISeig WE Kai 1) Of OTEpvoOUpEOEISETC LEG (OXNPATA 2.5 éws 2.8). 
Kd@e pépos Tis OANS KaTaOKEUIS EXE! THv SiKH TOU AErToupyiKH XPNOIPSTHTA TOU Oa 
TIEPIypGtpoupe OTT] OuvexE 1a (M. Prives - et al, 1989). 


Y- Yori6és oorodv 
© - Guproe 1815 


©Y - uproe brs 


T-Tpaxefa 
O- Kpixoe ifs 
KO - Kpixo®upe- 

e csdis poe 
ko 


Zyfpa 2.7. Eutipdo91a atrown tod Adpuyya kal tig Tpaxefac (69). 


Oi Baoikoi x6vbpo1 Kai 76 VoEIbés OoTObv, SNAadSH, Ta OKANPG TpyrpAaTA TIS 
Aapvyyikiis KATAOKEVIS TOTIOBETOVTA! GTI KaTW TIPdS TA TIGVW ws éEfjs: a) “O 
Kp iKoe 18rjg Bpfoketa! OT6 ETrGvw YEPos Tis TpaxEias, B) 6 BupEoEiBijg oTNpIeTaI, 
adv o€ B&Bpo, oTdv KpiKoe 15h} xdvbpo, y) | EtrryAwTTiSa Bpfoketar éetravw ard Tév 
Oupeoe 167 o€ popepr PUAAOL, 6) T6 LoEISES OoTODV o€ OXAPA U éxE1 TS KOTAO pEpOs 
oTpappévo Tpds Tév Adpvyya, Kai £) Oi GpuTaivoeldeis ySvbpo1 ApPpdvovtal pEé 
ONPAVTIKH EVKIVNGIA Gdv TpIywvIKés TrUpapibEes ETTGVW OTdV KPIKOE IHF. Xtrv ew 
ywvia Tov apuTaivoe Sov TPOD@PUOvTA! PES yi va TIS TEPIOTPEPoLV, EVO OTIIV 
EQWTEPIKH Ywvia TPOGPUOVTA! Oi PwvnTiKEs XopSEs (Ox. 2.8). 

Meta& voeiS0bs OoT0b Kai Tob BupEoE 15005 xSvbpov UTIGpyXE! ioxupH OVVSET IKI 
HepBpdvn (ox. 2.4).'O Bupeoeidrs Exe! OTS Triow pEpos S60 AeTITG x6vbpiva KépaTa 
T& OTIOTA GuvSEOvTA! LE TS VoE IE OOTOOV. 


Oi @wvntixés xopSés atroteAodvTa! TT pES TOU ExOVV Ty Pop~r TTLYav Kai 
koAbTrTovTal O76 BAEwoydvo pEpBpavn. T6 pij}Ko¢ Tous Fexiva atr6 3mm yic TS 
veoyéwnto Kai pOdve! péxp1 15 Ews 20mm yi Tos avbpes Kai 9 ws 13MM ye TIS 
yovaikes, év traiZe1 OnpavTikd PdAO OTHv ExTAON TIS Pwvijs (pitch range), SnAaSr 
T1600 peyGAn Siacopa Exe! | OWNADTEPN Vota ard THY XapNASTEpH TOU pTrOpET va 
Trapayn. BpgOnke OT! TO pijKog Sév éxe! TéOO ONpavTIKh OXON YE TS Dos TOD 
GT6pOV GAAG PGAAov pE Tv trepipepeia TO Aci pov (Sawashima et al. 1983). 

Meta€s Tav @pwvntikav xopS@v Kai THv wevSoxopS@v UTTGpye! TPds Tis S40 
treupés Tous éyKdATIWoN TOU A€yeTa KOATTOG TO MopyKdvn (Sinus of Morgagni)’ fh 
Aapuyy iki} Ko 1Aia (ox. 2.6). 

HEN ovpTAnpawenke fh KAe 10TH TrEp1oXr pEoa OTH OTTO/a TrEpIEXETAI TS PwVNTIKS 
ovoTnpa Tod SAov qwvyTiKOD Opyavou Kai TPoXwpobpE OTHY TEPIypa~r TIS 
@uaiodoyias THv pLdv Tro atroTEAobv Tév AGpuyya. 


Oi ouvbéceIs Kai f Aertoupyia TOV Aapuyy!KOv pudv 


O: Ovpeoe 16r}¢ xSvh KA: Kpixoaputaivoe 15g pis 
K: Koinoe ROS. KO: Kpnodpcoe 1815 Sash 
E: EmyAwrtis T: Tpaxeia 

Y: Yoe1$é5 OoTobv A: ‘Aputarvoe 161s ps 


Syjpa 2.8.5ynyarikh avarrapdotaan tig Sopii¢ Tob Adpuyya (54) . 


Npiv avacpépoupe tis ouvbéceis Kae pUds TIPETIE! Va SiaTUTTIGOUPE TV KAV6va 
obpwva PE T6v OTTOTO OvopaTOBETODVTA! Oi SiG@opo! PUES. ‘loxbE! AoITI6V OT1 TS 
TIPOTO OUVEETIKG TOU OvdpaToS TOD pUdS avaépETA! OTS 1116 OTABEPS, KIVNTIKG, 
HEpos tIpda@uaris Tov Evo T6 SeGTEPO GUVOETIKG OTS Td KIVTS HEpOS TIPSO@LOT|S 
Tov. “Eta! oj GupeoapuTaivoe Seis EXoUV TH PIG TOUS TIPGO@uON, Try 16 OTABEPH, 
otdv OupEeoe 157) XSvp0 Eva TS KUPiwWS KiVOUPEVO THijPA TOD pUds BpioKeTa! Tréavw 
oTév aputaivoe 167]. [116 ovyKeKpipeva yiG TOUS BupEcapuTAivoE 15Eis UTTGPXOUV TPia 
ei6n: advdeopo!, €ow Kai é€w pes. (Natrayiawé6drtrovAoy, |. N., 1925). 

Oi @wvqtixoi f gow BupecapuTaivoeibeis pUEs exPvOvTa! oTHV aku TOD 
8upece S005 xdvbpou (Sie5pos ywvia) Kai éxaTépwGev TOV PwvnTIKOv GuvbEopwv oi 
oTroi0! aTroTEAODV TH XEAN TOV PwvnTikd@v xopSOv (ox 2.9a, 2.8). Oi é€w Bupeo- 
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aputaivoeiseig pes atrotehobv ovuvéxeia, TPdS Tv TrepI@pepeIa Tov Bu- 
peoe 15005 Kai TPds TA TAVW, THY Eow OUPECAPUTAIVOE SOV LUdV (GX. 2.10). 

‘H oxiopr petags tOv pwvqntikav yopbav A€yetai yAwrric Glottis) Kai T6 avol- 
yorAcioips tHS OSnyeita! ard aveupivovtTes Kai O~puyKTpEs Hs TOD Adpuyya. ' H 
yAwrridikr oxiopr éxel, KaTG THv avatrvor, ioooKEAgs TpIYwWVIKS OYXfPAa Stroh 
kopugr) Tou BpfoKxetar TPds TA ETIPSS , SHAG TPds Triv SieSpn ywvia Tod EupEo- 
18005 x6vbpou. Oi kpikoBupece 15e7¢ HUES EKTE/VovTa! HETAEG KPIKOE 15005 Kat 


‘Omrio81a Syn Adpvyyos 

1. Kp koe 151j5 xeubpos 

2. Gupese iitts XOvdpos 

3. EmyAortis 

4. ‘Aputaivoe 1615 x6vp0s, 

5. PAwtr 8 1Kr} ox 1opH 

6. Owvntikds ovvbeqpos 

7. DwvnyTikt E€EA1En TOD 
aputatvoe 160g xdvbpou 

8. Muikr xaAGpwon Tod 
@wvntikod auvbEopou 

9. Muir €&€AE7| TOU 
puta ivoe 15005 

10.BAevoy6vos pepuBpévn, 

11. Ortfo8 105 Kp1kOapL- 
Tarvoe 1615 pos 

12.NAeupik6s Kp 1koapu- 
Tarvoe 1615 pos 


re 


Zyijpa 2.90.01 Baoixol p6Eg yia tv pobvnon, amd Trv 
tow TrAeupa Tod Adpuyya (37). 


Zyfpa 2.98. O Baaikds pnxavioyds Tig pwvntixijs 6108 ikaaiac (pwvnon). O1 pwvnti- 
koi obvSeqpuo! xoAapwvouv péow TOD GupeopwvnTIKOO pUdG (8) (vocalis) Kai Ti}¢ OVOTOAS 
Tv Kp koapuTaivoe 15@v, avoiyovtas Thy yAwrTiba (37). 


QupEoe 15005 x6vEpou OTS eyTIPGABI0 HEpos TOD Adpuyya TAGyIa Kal Se€iG Kai api- 
OTEPG TiS PECalas ypappiis. Oi OTrio8101 KpiKOapUTaivoEIdeTs HUES pETAgs Tis 
oTroBias ETrIPavEIAs TOD KPIKOE ISOS Kai TiS WIKIS EfEA1ENs TOD ApuTaivoE 1S0us, 
oi TAGyiI01 KpIKoapuTatvoe IbEis HUES CUPHETPIKG Cebyos TIPds Ta Tricw, TIPS TH 
Travw Kat TAdyia, Kai mpdg Tic B40 TEeupgs Tis EowTEPIKiig ETIPavEetas TOD 
Oupeoe S00, of Aofof apuTaivoeiSeis pGEs GUpPETPIKS Cevyap! SiacTavpobpEvwv 
Hud ExTEIvpEvo pETAgs THv apuTaivoe Sv OTH OTIGBIA ETrI~pavEelc TOUS, Kai O 
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éykGpoios aputaivoe lors pis To ovvSée: opiZévtia Tobs 660 apuTaivoedeis 
(oxrpata 2.9a-B, 2.10 kai 2.11). Oi BupeoboE 15eis PGES TOU ETvat GUPPETPIKG CedyoS 
pEeTaks voEIb0s OoTOd Kai BupEcE 1500s ySvpou Stav GvoTEMovTA! TANG IGZovv TS 
voe 155 OoTObV TIPS Tév Adpuyya. ‘AvTiBETA, O| AvTaywvIOTES TOUS OTEPVOBUPEO- 
e18ei¢ StTav OvoTEAMOVTA! KABEAKUOUV TOV AGpuYyya Kai Té LVoEI5ES OOTODV. 


Zyfpa 2.10.Synyarikh avarrapdotaon thy tpidv pwvntikv pudy. a) Oupeopvikdc, b) 
OupEopwv nt iKdG, Kat c) PupeoapuTAivoE 151¢ (37). 


“H AeitoupyikétnTa avTdv ThHv pudv émmpedZer KABopIOTIKG THY xproN THs 
ovis. LvykeKp ipéva: 'H ovoTOAr Tav €&w Bupeoaputaivoe Sv KAO IOTE Thv YAWTTI- 


AP + ‘Aputarvoei- 
MA - Muuni arm16- 
errdcpuon ap. 
© - Oupeor ibis 
K- Kelas 5a 
ON - Purrib nc 
ox roy 
OM - OwvyTixds 


Zyfpa 2.11. quar ih ard érrdvw, crown tob Adpuyya kai rv pudv tov (69). 


Sikh] Ox1opr oTevmtepn, f GVOTOAH TOV KpIKOBUpEcE SHV TIPOKAAET PIG KAion TOD 
8upecE S005 TIpds Tov KPIKOEIdr XSvbpO PE OUVETTEIA THY GAAayr TOU pTKOUS Tov 
@wvnt kav xopSav. Oi oTr/o8101 Kp iKOapUTavoE 15Eig CUTEAAGHEVO! SieUPUVOUV TrIV 
YAwTTiS1kh OXIOpF OTPEPovTas TOUS ApuTaivoE leis. TEAOs f| GVOTOAH TOV TAayiwv 
kat Aogv Kpikoaputaivoe Sv TIPpOKAAET Trv TPOGEYyION TOV PwvnynTIKav xopSOv 
peTak6 Tous otevedovtas Try yAwTTiba (ox. 2.98). 

ME ovoToAr Kai &1a0TOAN TeV BupeoapuTaivoE Sv pUdV Kai GAwv AeTITOV HUIKOV 
Seopiswv tod Hopman kai tod Ruediger, To ouptAgkovtai pé Tis ives Tov 
®upeoapuTaivoe Sav, Ta Torxwmpata Tov Aapuyy!K@v KOIAI@v oVvoTéMovTa! Kal 
Sia0TéMovtai. 


2.3.2.3 H pwvqtiKi 0565 

It Baon tod Papuyya, oT6 OTHG810 pEpos TOV aTrI0E HOV KdATIOV Kai aKPIBHS 
triow ar’ TOUS ApuTaivoE leis, UTAPXE! TS Gvolypya TIPds Tév OTGpAXO evo A ETTI- 
yAwtriba KAeivel, KATE THY KATaTIOON, TS OT6PI0 TOD AapvYyIKOD OWAfVva TIPds aTrO- 
vyy orrdeppadis Tov pE TpopH. 

Té OTio810 Tofywpa ToD @apvyya atroTeAodV Oi; aAvxEVIKO! OTT6VéUAO1, TH 
TIAEUpIKa TOU TOIXwpaTa ETva1 SiG~popo! GUOTAATIKO! LES, OTS ELTIPSOBIO HEPOS 
Tov Elvai f) Baéon Tod Aapuyyikod owAfjva, éTrévw Tov A étrryAwTTiBa Kal 16 WHAG A 
yAdooa. 'H yAdoou apxiZei or’ 6 VoEIBES OaTODV, Evo h PCa THS POGve! KaTw ard 
76 avaTEPO AKPO TIS ETTIYAWTTIBOS OxNHATICovTAs PIG KOIASTHTA avapECa OTH pCa 
Tis YA@ooas kai T6 avadTEpO pEpOS TiS ETTIYAWTTIbaA¢s. 

TéAos, f Opor TOO Papvyya atroTEAET Try paraKr UTrEpda (OVpavioko), f OTTO! 
ovvioTe Tv THUAN TiS piViKiis KOIAdTHTAS Kai OxNHAaTIZE! TS OTTiGBI0 pEépos Tod 
oT6patos. 'H pivikr KoIAdTHTa SiaipEeitai OT6 avadTEpO pEpos TNS GE bo Emr pEPOUS 
KoIAdtTHTES Oi OTTOIES KATAANYOUV OTOUS puBwves. LTV Opopr THS oTEvo! S1G5pop01 
dbnyobv Tous yva8lafous Kai pETwWTTIA/oUS KdATTOUS (maxillary and frontal sinuses). 


2.4 Aeitoupyia kai akouvoTikh TOO p~wvntikod opydvou 


2.4.1 Baoikés Evvoies Kai oxéoEIS TOUS 


2’ abt trv Tapdaypago 8a Teplypawoupe Trv AeiToupyia Kai Try akoVOTIKH 
TOD PwvnyTiKOD Opydavou Sivovtas KaT’ apxriv T6 BacikKd GkovOTIKG povTEAO TOU TS 
Treptypa@et. Elvai &trapaitnto va opic8obv oi BacikdéTepo! Spo! Tob xproipoTrol- 
odvTa! KATE Thy HEAETH TAS Pwvis yevIKOTEpA. 

‘ATr6 Thy Gtrowpn TiS PuUTIOAOYIas xpEIGZETaI va OpIaBodv oi BepEA1«5¢ 15 Spo: a) 
®udvnon (Phonation), B) mnyaia pwvr (voice source), y) Gp@pwan (articulation). 

a) Oadvnon Elva fy Tapaywyr fxov péow Tov Sovijcewv Tdv PuvnTikdv xopSav. B) 
Anyaia pave eTvar 6 TPwTapxikds HXOS TOU TrapGyeTar O16 TiS PwvNnTIKEs XOPSES 
HOAIs Tis Trepdoe! Eva pedpa aégpos. y) ‘H GpOpwon eTvai 76 Odo Trepiypappa Tod 
@wvntikiis 0505 Tod @avntikod Opydvou (vocal tract), T6 OTTOIO SiapopPdve! akov- 
OTIKG T6 Trnyaio Gfjpa. 


2.4.1.1 Evvoies oxeti@opeves pé Try Pwvnon Kai THY THYAia Pwve: 


@) ‘H omoyAwrridikr tien, elvai fh Tieon KaTw Om THv KAEloTH yAwTTIS IKK 
OXIOpH KABds 6 dépas OVvyKEvTpaveTal ekeT, Kai TAiZe! ONPAVTIKGTAaTO PdAO OTTIV 
TAAGVTWON TOY @wvnTik@y xopSOv éva oyxeTiCeTa! Gpeoa pé trv évtaon TAS 
gaévnons. ‘H vToyAwtT 151k Tieon elvai f Tieon TOD apa péoa oTHV OTOPATIKH 
KOIASTHTA THy OTIYpH ExPpadvnons ToD Gvp@wvov /T1/ , AkoAOVBOUPEVOV ATId Eva. 
uwvijev kai pTropeT va petpnOe7 kai pé AeTrTH BeAdva péoa otrv Tpaxeia 616 péoou 
Tov ioTdY KaTH O16 TV KpIkOE ISH. TUTTIKH Tip TIEGEWS : TEpitroV 10cmH,O = 1kPa 
Snr} 600 Kati h Tieon GTOUS Trvebpoves yIG Op Ala O€ SuvaTH Evtaon (Titze, 1994). 

B)'H akovotétnta Tig puwvnons (loudness of phonation) éxE1 UTIOKEIPEVIKG 
Xapaktijpa, aod dtav GAAGZE! TS OWos (pitch) évdg POdyyou Kai evo A avTANWN 
Tis Evtaons Tapapevel f iS1a, fh Puorky AYXNTIKH Evtaon (sound level) ptropeT va GA- 
AdZet ApKeTa vteoipTréA (dB). "Hxo! pé trv iia akovoTikt evépyeia yivovtar av- 
TIANTITO! WS ioxupdTEepo! Gv ~xouv oUXVdTHTA pETAgs 1000 Kaf 3000Hz tv a- 
KoUyovTal Go8_evéoTepo! yi GvxVvdTHTES Ew att’ avtrv Try Cdvn ovxvoTHTwv 
(Fletch, 1953, Gold B., 2000). 

y) ‘H ovxvérnta pubvnong (phonation frequency) elvai  ovxvétTnta TaAdvTwons 
TOV PwvnTikOv xopSOv. BpgO ke OT! f AbENoN Tis GvxVdTHTAS Pudvnons avEave! Tv 
OtroyAwTT 161K Teo, STIWS Kai f ALENON Tis EvTaoEWS TiS Pavnons. TUTTIKEs TILES 
Tis OVXVETHTAS Pavnons A116 165Hz o€ 330Hz (Mi3 - Mi4), yi& TporyousioTH Tevépo 
éSwoav Tipés Tri€sEews ard 3cmH2O péxp! 33cmH2O (1cmH2O0=1/1000Atm). °H 
bTroyAwTT Sik ticon peTaBGAAeTal tToybTaTa Kai TGvTOTE OUEP~wva pe TrVv 
ovxv6THTa Ppavnons (Sundberg, 1987). 

5) ‘H por} aépog (airflow) 516 péoou tijs yAwtTiBog éexppdeta: o€ AiTpa ava 
SevtepdAeTrTo, kai PpeOnke STi oXETIZeTaI pE TH KOA TEXVIKH TOD Tpayousi00 pEé 
THv éwoia OT! 600 TG pIKpH por GEpos Té6GO KAAUTEpH TEXVIKH, (yIG Adyous 
Oikovopiag Tob aTrobnKEevpEvoU TOUS TrvebpovEes GEpa) ywpis dws va Elval O 
povadiKdg tTrapéyovtas KaAAS TexXvIKiS. TuTiKh TIS Tip yIG TO Gopa elvar 0.5 
liters/sec f Aryétepo. T6 yAwrriddypaypa pois (flow glottogram) Sefyvei trv por 
aépos péoa aTr6 TH yAwTTiba GvvapTraE! TOD xP6vovu (OxFpPa 2.12). 

£) ‘H yAwrriéixh avtiotaon (glottal resistance) opiCeta1 adv T6 TINAiko TiS UTIO- 
yAwtTi81Kis Ti€dEews TIPSS THY SiayAwTTISiKH por, Kal ExppaZe! trv SvaKOAIa pois 
TOU a€pa péoa aT’ Tv yAwTTiba. Otav fh YAwTTBa Elva KAE OTH, f| por] aEépos ETvar 
pndevikr Kal étropévws f YAwTT 61k Gvtiotaon Gtreipn, eva dtav f YAwTTIBa Elva 
Teheiws avoiktH f YAwTTIS1kr AvtioTaon ETvar yNnSév. ‘H yAwTTISiKH GvtTioTaoH TpO- 
EPXETAI GTI THy GkovOT IKI EuTrESNON (Acoustic Impedance), y1G éva owAf\va, A OTTOIa 
elval avdAoyn Tis TuKvéTnTas Tob aépa Kai Tis TaXUTHTAS TOD AxoU Kai av- 
TIOTPSPWs AvaAoyN TOD EpBadob eykapaias SiaTops Tob owAf\Vva. 

ot) ‘H Trapdpetpos, péyioTos puby—ds Tis PETABOARS TiS Por|s G€pa (maximum rate 
of airflow change), opiCeta: 6 puOudc mpoaéyyians (closing rate) Tis YAwTTI51Ki}S 
OX1Opij}s ( Sundberg, J., 1987, Fant, G. 1960 ). 


2.4.1.2 ‘Evvores oxeTi@opeves pe trv GpBpwon: 

Q) T6 piKos pwvntikijs 0506 (vocal tract length) opifetai T6 pi\Kos Tis Siadpopiis 
HeTagG yAwtti6og Kai avofypatos xeiAgwv. TS oxipa troiKiAAer KAT piKOS TIS 
@wvntikijs 05005 Kai uGAiota A Siatopr yic KGGe OnpEeio Tou, f OTroia pTropEeT va 
Treplypae’ pé T6 EuBad6 Ths. 


B) Ero1, av yid KGGe onuEio Tod KATE pi}KOS GEova Tis PwvnqTIKi}s 0500, avTioTo!- 
xNVeT 16 EUBAdS Tis SiaTopis Tov oO AUT TS ONLETO, TPOKUTITE! PIG OVVaPTNON Hf O- 
troia A€yeta1 ouvaptnon emipaveiac (area function). Npéte: va avaepSeT OT1 TH 
1101616 EXOUV HIKPOTEPO PF|KOS PwvNTIKi}s 0500 a16 Tis yUVaTKES KI AUTES PIKPOTEPO 
amd Tos GvbpeEs. 

y) H Svvarétnta tig pwvnqtixijs 6506 Tob pwvntikod Opydvov va peTaéepe f- 
XO amd Try yAwTTiBa ord xXeiAn eaptatai ioxupa aT Try ovxvéTHTA Kai TrEpI- 
YPApETA! ATS THY CUvapTNON pETAPOPAs fou (sound transfer function). 


2.4.1.3 Movotkodoyikés évvoles 


“Av kai T6 POUT IKOAOYIKG Epos AUTIIS TiS Epyacias OG pEAeTNVET Apydtepa, ETvart 
atrapaitnto, yiG Adyous KaTavénons Tov apéows ETopEVwv, ve OpIoBodv OTS ONpETO 
QUTS KGTTOIES HOUGIKES Ewolgs. ETG1, G16 THY Grown Tis poLaIKOAOYIas xpEIGZeE- 
Ta va Opioovupe TOUS GepEdidbeIg Spous: a) 76 peyKioTpo F PwvnTiKd SidGypoypa 
(register), Kat, B) TV pwvnTiKh Extaan (pitch range). 

a) ‘O dpog peyKioTpO f pwvnTIKG Sicypappa (register) Sév éxeE1 KGTTOIO YevVIKG G- 
TrobexTH Evvoia, GAAG AvTS TOU OUVIAWS EvvoobpE ETval HIG TEPIOX! GLXVOTHTwY 
Pevnons EvTds Tis OTTOIas OAes Oi VOTES, YIG TV 11a Pwr, yivovTa! avTIANTITES 
adv v& éxovv Tv i610 pwvqTiKh ToId6THTA, Kai Oi OTTOIEG EXOLV TapAYXBET KATE 
TAPSPO10 TPTIO LEGA OT6 CPwvnT1kd Spyavo (Sundberg, 1987). 


Phot Séypappa pois 


‘Avorypa ykurTibos Kieionpo yhorribo0s 


Atayarri61xq por (litres évd sec) 


o 


don —- 
dvoiypato, == Son 
Mpogéyyians 


£9(©): Puepdg Mpoatyyrang 


Syfya 2.12.76 yAwrriSdypoppa pois tapiora tiv por} Tob agpa 614 péoou Tig yAwrrib0¢ 
kat Trep \AauBavet: a) Thy avoikti paon, Strov A yAwrtiba Eivai avoikti, Kat B) Tv KAE1oTH 
aon otrov 1 yAwrriba eivai KAgioTh. H avoiktr) paon uTrobiaipeitat otic paces avoly- 
patos Kai mpoveyy ans (54). 


B) ‘H qwvntikh éxtaon (pitch range) yid pid TpayouSioT ik pwvr opiZetar A 
TIEPIOXH OVXVOTHTwV Pavnons, SnAadr SAEs oi VTES aT THy pIKpdTEpN pEXP! THV 
peyoAstepn, Tis OTTOIES pTrOpET Va TIApGyE! TS PwvnTIK OaTHHA évds Tpayovb IoTi}. 


2.4.2 Mnyaia povij 


EiSape dT! T6 PwvnTikd Spyavo atroTeAEiTaA! ATTd TS GUOTHHA TIS vaTrvo;|s, TrV 
ovntixy 056 Kai tis pwvntikés xopSés. TS oGoTHpa avattvofis Elva1 évas 
oupTrigoTis aépos (compressor), 01 pwvntikés xopSés évas tadavrwrti¢ (oscillator), 
kai f @wvntiKkt 0865 évag auvrovioTi¢ (resonator) (Lx. 2.2). AUTO TO AKOVOTIKS 
povtTéAo épydZetar ama: ‘O ouptricotis oTéAvel pe Opp] pedpa a€pos, TS OTrOI0, 
TrEpvOvTas péoa amr6 Try yAwTTISiKH OXIopH, Oéte1 oO TaAdvtTwon TH xE/An THS 
(pewvntikés xopS€s), Kai, © fXos TOU TapéyeTa! SiapopPdveta KaTGAANAG 116 T6V 
OVLVTOVIOTH, 6 OTTOIOS AE ITOUpyE Gdv Eva ET50¢ PAATpoU. 

“Otav 6 peda aépos Trepdoe! avayEeca oTis PwvnTikeés xopbés, avTES apxiZovv 
vé avo 1yoKAeivouy Try YAwTTISIKF OXIopH Adyw, KUpiws, Tov Suvapewv Bernoulli tro’ 
avatrTbooovTal, K6BovTas ETO! T6 pebpa GEpos OE [1G GEIPG TrOALv Gépos. 

"H é&tfynon tod OAov @aivopévou ptropeT va Soe Eite Gewpdvtas Triv KdGE 
wvntikh xopS ws éviala pala (yovtéAo pias paZasg - one-mass model) cite 
BewpdvTas Thy ws OUvOAO HaCév Uo F TPIdv f TEpIcdoTEépwy (HovTEAO Ho f TPIdv F 
TroAA@v paZ@v - two, three, multi-mass model) eTvar f é€Fjs: 

M14 16 povtéAo pias paZas, dtav fh UTOYAwTTISIKH Tieon PTdoe! o€ pia péyioTh 
Tipt, T6 atroTéAcopa elvai vo OTrEpviknOeT fF OVVOAIKH SUvapn TOU KpaTa Triv 
yAwtri6a KAciotr, SnAadry of Suvapeis Tov AapvyyikOv pudv, Kaf va avoiEn, a- 
@PrvovTas va TepGoe! PIG TOGdTHTA GEépos (OGoN avofypatos - opened phase) (ox. 
2.12) f OTroia éxE! GTrOKTHOE! PIG ETTITAXUVGpEVN KivNON. Thy ETSpEVN OTIypH, Adyw 
TiS Abpaveias avTiis TiS Haas aépos, avTH OUvExiZe! Va KIVETTAI TIPdS Try E060 
Tis YAwTTib0s OTF6TE FH UTTOYAwTTISIKH Ticon EAATT@VvETAI TaXUTATA Kai UGAIOTA G- 
TOKTE pikpdtepn Tipe ( SnAaSH Utroteon Tod Elva piKpSTEpNs TIPS AT16 THv péon 
trieon Tod GEépa exeivns THs OTIypi}S Héoa OTHHY PwvnTIKr 056) Kai Gpa aoKobvTa! 
Suvapeig éTravaopas Tdavw ato’ @wvnTiKobs ouvbéopous (KGGeTEs oTrv 
S1eG8vvon pofjs ToD Ggpa) OTI6TE Kai ToS éTAava@epovV OTHV ApxIKr Tous Béon 
KAgivovtas Thy yAwTTi6iKh oXIopH Kal pndeviGovtas trv por, Tod aépa (Odon 
Trpoo€yy ions - closed phase). Triv oT typi} Tis UTToTIicons Sév O& EKAEIVaV O1 PwvATIKES 
xopSés dv T6 pedpa a€pos ouvexiZétav. ‘Ekeivo TOU oTapAaTGE! TS pebpa eTvar 1 a- 
Spdveia Tod aépa TiS PwvnTiKis 6600 Tavw amr’ trv yAwTTiba. “Eto! éxovv Tv 
«XpSvo» Oi PwvnTikés xopSEs va KAEioouv (Titze I. R., 1994). 

T6 dAo ParvopEvo éTTavaAapBaveTal GuvExHs pEé ATroTEAEOPA THY TAAGVTWON TaV 
@ovntikoy xopSav Kai Try Trapaywy fXoU ovyKeKpipévns ovxvdéT Tas, Fic 
Trapaberypa, dtav © WaATns aTrayyéMe! T6v PBdyyo Ke Tis PENS TrEPIOXAS, 
(tepitrov avtioto1xos Tod La (A3) pé BepeA15n Gvxv6THTAa 220 Hz), oi PwvnTikés 
Tov xopbés avoryoKAeivovv 220 popés T6 SeutEpdAeTITO. 

'H Qvwtépw treprypagr 86 Frav pr Tpayparotroinjoipn av S€v oTApxe A Pwvnti- 
kr] 086g pé TH GtrapaitnTy Gbpdveia Tob Gépa ts (Titze, 1994), GAAG Elvai Kai TrO- 
AG atrAOVOTEvPEV G~@od ETvai ywword OT! A OAN PwvnTikh Xophr S€v KiveTta1 odv 
povada GAAG 16 KaTwTEpO THA THS TpONyEeita! oTrv TpOGAywyr (adduction) Tav 
wvnt kav xopbav Evavt! Tod avwTepou Td OTTOTO AkoAoUGET. ME T6v dpo TIPOGayw- 
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yf ewoodpe trv tTpoo€gyyion TOV @wvnTikOv ovvéEopwv Kai TO KAEioIpO TIS 
yAwttibas. "H avridetn Aeitoupyia Tig atropGKpuvaris Tous A€yeta1 aTraywyr (ab- 
duction), év@ Kai oi 500 Aeitoupyies éA€yXovTal att’ T6 pLIKS OVOTHHA TO OTTOIO 
Treptypapape Sn. 

Npétre: étriong va onpeidooupe OT1, yi va Eexivige: TO Paivopevo Bernoulli, 
elvar avoryKaio fh yAwTTiSikr) oxiopr va éxe! KaTGAAnAa oTEevd Ebpos wote va 
SnpiovpyndeT apxika fh KaTGANAN UTroTicon AvapyECa OTG XEN TOV PwvNnTIKdV 
ovvbéopwv, f OTrofa OG KAEioel THY yAwTTIBA OTH OUvExEIa. TS ATrapaitnTO AvTS 
TAGTOS OXIOPFIS KavoviZetal aT TOUS pUS Tpocaywyis Kal aTraywyis Tov 
Povnytikav xopSav. M16 ovykekpipeva, f GVOTOAH TOD TAEVPIKOD KPIKOAPUTO IVOEI- 
S005 Trpoodye! (TrpOGEyyiCe!) Tis PpwvnTIKes xopSés ev fF GVOTAATIKH Kivnon TOD 
OToB10v KpiKOapUTAaIvoEIBOs TIS ATTGyE! (ATTOPAKpUveE!). AUTOS Oi PUES ETval Oi 
KUpI6TEpo! ATTd TOUS ONHAvTIKOUS pds yid Tis AEIToUpyies avTES. LovoTITIKG 
Ae iToupyia Tév pLdv Tov PwvnTikdv xopSv Treprypaqetat oTSv TrivaKka 2.1. 

‘O atrogacioTikiis onpacias éeyxXos Tis UToyAwTTISIKA\s Tieons, aTrapaityTos 
yiG Thy @advnon, yiveta1 péow Tv pudv Tig avatrvois étre16r | UTToyAwTTIOIKH 
trieon eA€yxXet Try Evtaon Kai , as Eva ONpETO, Kal THY OLxXVETHTA Padvnons. 


2.4.3 El6n paovnons 

“Ymdpxouv Sidqpopa eidn pwmvnons, avddoya pé Té6v Bab~uG TrPOGAywyi|s THv 
Aapvyy!KOv pudv. “Ooo f TpOGaywy avfaveta1, Té6d0 A YAwWTTISIKH avTioTACN 
avfdavetai, KaBopiCovtas Siadpous TUtrovs Pwvnons STIws: KavoviKi}, BEB 1agyEVN, 
puwvnon pofjs Kai avarrvoe 154 pubvnan (normal, pressed, flow, breathy phonation). 

‘O Tpdt10g TaAdvTwons TOV PwvnTiK@v XxopSOv oyeTiCeTai pé TS YAWTTIS6ypappa, 
6trov, T6 TAGTOS TOU yAwTTISoypGpypaTOS pos elvai pikpd yid THv TeEpiTTwon 
ovvivacpod vwpnAiis UTToyAwTT IS Kijs Tigons Kai pEyGAns S6vapuns TrPoGaywyiis TOD 
Adpvyya, évd avFavetar KaGas eMattTawvetar fh OTToyAWTTIS1KH Tieon Kai padi Kai 
oi Suvdapeis TpOGaywyis. L' aviv THv TeAeUTAia TEpiTTwoNn TIPOPaVas EvioXUETA! 
16 TAGTOS THs BepEdidmbousg GAppovikijs. “H mpatn tepitrtwon elvai T6 eT60g TiS 
BeBiaopévng pubvnons (pressed) kai  SebtEpn T6 ET60¢ TiS PuwbvnaNs pos (flow), 
év@ av oi Suvdpeis TpOGAywyi|s Sév TANGIGZovv ApKETa Tis PwvNnTiKes xopbés, 5év 
KAgiver évtehis 1 yAwtTiba Kai TéTe ExoUpE TS ET60G Tis avarrvoEbodc pubvnaNs 
(breathy). “Atré trv BeBiaopévn péxp! Thy avarrvoe 157 Pavnon Siapoppavetat p16 
KAipaka pwvicewy, étre16r Evvoeitai OT! pTTOpObv va UTTGpXoUV Kai Oi EvbIGyEGES 
Trepittwae 1s (Sundberg, J. 1987). 

‘Ortav fy ovxvétnTa Pavnons evar xapnAr, TS YAWTT151KG KAEioipo ApxiEe! aTrd TS 
XAPNASTEPO THAPA TOV PwvnTikov yopSOv Kal peTatoTiZeTa! arya - GIy IPSS TA 
Trdavw, Snpioupy@vtas KGpaTa oTrv avadTEpN ETTIPpavE Ia TOUS, TA OTTOTA TA€IbEGouv 
avtiPeta ard Tis TAeUpés TOD OUpEcEIS005 xSvé6pouv. Oi @wvnTikés xopbés eETvai 
Kovtés, Trayeis Kai yaAapés, ev OTav fh OVxXV6THTA @avnons Elva xapnAn bev 
Trapatnpeitar Kavéva yAwTT151K6 Kp Kai paivovta! va KAEivouv TaUT6xpova KaG' 
Ao T6 BABOS TiS yAWTTIBIKAS OXIOPIIS Oi, Tapa trIG, AeTITES paKpEs Kai TeTApPEVES 
wvntikés xopdés. ‘OAo1 Oj TUTIO! Pavnons pTropEt va TapaTnpNBobv. 

Lr6v TUTIO Tis Gvatrvoe 150s (breathy) pavnons h yAwTTiba Traipve! TS Oxia TOD 
ypGppatos Y, éto1 @oTe va Trapapével KaTa TrV HpikAE1oTH Paon Eva TPIYWVIKG 
Gvorypa otrv yAwttiba. AUT6s 6 TUTTOS OUpPaivel etre 151) S€v GvoTEMOVvTa! Oi apu- 
aputaivoeibeis pes. Etions évas GAAos TUTTos @abvnons Elval dTav aTOoTUYXavoUV 
oi pwvntikés xopSés va EABouV o€ ETTa~r KAO’ dAO TO HiKOS TOUS, TIOU Eval Evas 
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Siapopetikds TUtrog avatrvoe 150s pavnons Kal Elva! Trapdpolos PE Tov eAa~pd 


idupo (whispering). 


MYEZ TON @QNATIKON 
XOPAQN 
ANATOFO! MYEX 
‘Orrio@105 KpiKoapurarvoe 164g 


MPOXAFOFO! MYEX 


MAeupixds KpikoapuTaivoe 15r)¢ 


MINAKAZ 2.1 
Boo iKoi peg Tov pwvntiKdv xopSav - mpoapuae 1c Kai Ae iToupyia TOUS. 


FIPOZOYZEIZ 


AEITOYPTIA 


Hiow émipaveia 
KpiKoe 15055 — 
Tiow émipaveia 
THis puiKlis, 
eGeAiEews TOO 
aputaivoe 1600s 


‘AvabTEpO Op10. 
Kp IKOE 16005 -—~ 
Eprrpdo810 
emipave ra THis 
pouixis e€eAiews, 
100 

apurarvoe 6055 


TNOET TS PUIKS Tphpa KGOE GpuTaivoE BoD XovopOD 
Biaydvia mpds Ta KaTw Kal TPs THY pECaia ypaypry 
OTPEPOVTES TOUS TIGvw OTOUS KPIKOAPUTO IVOE I5ETS 
ouvbéopous pé GrroréAcopa Té wvnTiKG TppaTa Tov 
Gpurtavoe Sav va GtropaKpbvovTar yeTa’s Tous Kai 
va é&€xouv éAappa TPs Ta Taw. 


Lrpépes Tous apuTaivoe 15eis TPOGeyovTAS TG Gwvn- 
TIKG THHPATA TOUS 


EyxGpoios Gpvapuraivoe ibis 


Tiow érripaverc: 
TOU évés GpuTai- 
vor 1500s --- 
Tiow émripaveia 
Tod GAAOU 
aputaivoe 5055 


MAnoidZe1 tovs 600 aputatvoeibeig peTaks Tous 


May105 GpuapuTaivoe ibys 


Kararepn mow 
Emi@aveia Tod 
&putaivoeibods 
Kopp T00 Gov 
aputaivoe 16005 


TiAnardZer Tous 650 GpuTaivoe iSeiG PEpvovTas KOVTa 
Tig Kopu@és TOUS 


TEINONTES MYEL 


‘Dwovqr iKds Fh BupeopavnTiKds 


KpixoSupeoe ibng 


‘E€wrepixds Supeoapurarvos 16145 


Eowrepixy 
émipaveia Tis 
ywviag Tod 
Bupeoe 1500s --- 
Davnyrixt EAE 
Gputaivoe 15005 
Epmrpdodia Kar 
TrAcUp ksh 
trripavera 

Kp KE 16006 --- 
Méoa trAeupa 
kaTwTaTou opiou 
Bupeoe 15005 


‘EowrepiKr) 
éTripaveia TiS 
ywvias Tod 
Bupece 1600s --- 
Epmpdooia 
TAcupiK 
émrupéveta 


aputaivoe bods 


MYEE XAAAPOQZHE 


BReyXE! THv bovapN TENS KAI T6 piKOS Tov @avaT 
xiov yop5av 


NpoveyyiCe1 14 pTrpoot iva pépn Bupede 15005 Kai KpI- 
koe 1600, Kai yépver T6 Tricw pEpoes TOD KPIKoE 15005 
Tmnyaivovtas Tpds Ta Tridw TOUS GpuTaivoe 15e7s. 
‘Emropévws tevtaive! Kai paKpariver Tis pwvnTIKés XOp- 
bE 


épvei TPds TG ETIPSS TOUS GpuTarvoE 1bEis BpaXy- 
vovtas Kal xahapdvovtas Tis pwvnTiKés xopbés 


“Otav f yAwTTiba Elva KAE1oTH f por] GEpos S€v Elva oxeSdv TroTé pndevikry. “E- 
To! Tapatnpeitar f yAwTT1SiKh Siappor f OTroia Trafpver SiG@opes Tipe pe ava- 
Aoyo TUTTO Puvnons yid Kae Tipr Siappor|s. “Atrs trv tretieopévn Padvnon pExp! 
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Tov wpidupo Fh yAwTTId1Kr Siappor av€davetar otadiaka péxpl, oxeddv, trv xwpis ép- 
1165 1a por TOD Epa ard TOUS TrvEGpOVES TIPGS THY GTOLATIKH Kai piviKr KOIAGTHTA. 


NINAKAX 2.2 
Ei&n pwvnons Kat trapdpetpoi tous (54) 


Y?HAH METPIA 


Breathy NOAY MIKPO & AEN MIKPH XAMHAH EYPYTEPH 
MIKPH AIAPPOH YMAPXEL 


Whispering THEPIE. ‘MIKPOTEPO AEN XAMHAOTE EYPYTATH 
MIKPH & MEP.AIAPPOH | YITAPXEI PH 


2.4.4 PAwtr1S6ypappa Kai mnyaia pwvi} 


“Otws f5n avapepape, TS yAwTTISSypapA po‘js Exeppadei trv por TOD aépa Sia 
péaou Tis yAwTTib0s Kai atroTeAeiTA! G16 Siaboxikobs TaApOUs pois GEpos, dtrov 
VIG KGOe Eva TIAAUS fh por abEave Kaas Babpiaia avofye! fh yAwTTiBa (paon a- 
vofyyatos), pOdvovtas o€ pia péyioTh Tip, Kai oTHv GUvexeIa apxier va edat- 
TOVETA! HEX! VE KAgioE! f YAwTTiba, OTTdTE apie!  Paon TpoGEyyians (ox. 2.12). 

T6 TAGTOS THY TraALmv Tod yAwTTISoypappatos e€apTata! ard T6 pEyEeBos TOD 
yAwTT 16 1KOD avolyyatos Strov éva pIKPd Gvorypa Give! piKpP6 TAGTOS TAA@V Kal o- 
vtiotpoga éva peycAo yAwTT161K6 &vorypa (BA. trivaKa 2.2). Efaptato akdpn Kal a- 
116 T6 pEyEeGBos Tis yAwTTib0s, TS OTTOIO TPO*~avads EEapTaTa! amd T6 pEyEBOS THV 
@wvntikay yopS@v. Aoyik& pid peyoAdtepn yAwTTiba 6a bude! peyadbTEpous 
TIAAPOUS aépos Kai éTo1 Sv pTTOpObv va ovyKpiBodv pETA€s SiaopEeTiKOv Pwvav 
yAwTT Soypappata. 

‘AvGAoya pé Tév Bays Tis yAwTTIB1Ki\S Siapporis GAAGZeE! Kal f pop~Pr TOD yAwT- 
TiS0ypappatos oT6 évbiGueco TpAPa peTa€s Uo yertovik@v TraApov pé avadoyn 
andéotaon amd tév opiZévtio G€ova. Loves, T6 yAwTTISdypaypa pois évds 
Tpayous 1aTi pavepudve! 76 ET50¢ TiS Pavnaris Tov. 

Lvxva 6 pvOpds pois oT6 Gvorypa tis yAwTTib0g Elva 116 pIKpds aTI6 éKeivov 
KATE TO KAEIOILS TNS, TIPGYypPa TOU ONLaivEer OTI A Xpovikr SiGpKe 1a TOU TPOGEYyIONS 
eval 116 pIKpr O16 Ekefvn TOO avofypatos, pé GyEon ovveTTEIa va Elvai 16 OTT6- 
TopN A KapTTVAN oTd Se£16 pEpos Tod TraApOD. ‘H é€rynon éxe1 S007 o* avTS Trpo- 
nyovupévws Kai eTva! OT! KATE TS GvOIyya TIS YAWTTIBOS 1] por TOD Gépa avojfye! TrIv 
yhwtTiba évd KATE Try Paon TPOGEyyioNs T6GO fh aTI6TOUN EAAGTTWON TIS pois TOD 
aépa 600 Kai f EAGOTIKOTATA THv PwvnTikdy xopSav étravaéepovv trv yAwTTiba 
OTHY ApxIkr THS KATGOTAON. 

‘H pehétn Tov yAwtTSoypappatwv propel va pas Saioe1 Siaopés peta€d Sia- 
POPETIKHV ATSLwV TIOU Tpayoubobv EiTE Eivar EtraryyeApaties Tpayous otal EiTE SxI. 
“Ero1, f pedétn TOV yAwTTISoypappatwv pojis évds pr} TpayovbiotA eeie OT1 O 
pu8yds tpovgyyions avfavdtav pé Tv ovxvéTHTA ovnons, eva EppaviZétav 
yAwTT 15 1kr Siappor yic xapNAdTEpEs OvXVETHTES THs GUvNOlopEvNS Op IAias. Ta i610 
ouvéBaivav pé Thy GAayr Tis UTToyAwTTISiKi}g Tieons: pE abEqon, avfavdtav Oo 
pvOpds TIpogeyyions, pé pEfwon TapovoidZovtav yAwTTI61Kh Siappor. Mé oTaGEpr 
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Try OTrOyAwTTIS1KH Triean,  ALENON TiS SUvapNS TPOGAYwys HEYGAwWVE TOV PLOLS 
Trpoeyyians Kas eAdtTwve trv Siappor (Sundberg & Gauffin, 1979). 

‘H AXNTIKh Tricon, THy OTroia TrPAYHATIKG Treplypape! f KUYYATOLOPEPH] TOU fxoU, 
HTropet va TrpoKbWeE! Ard TS yAwTTISSypappa, KavovTas p16 ATTA‘ S16p8won, SnAaSH, 
PIATPGpovTas T6 OF\pa pE TS LIpnAijs b1eAEVONS PATPO PE XaPaKTNHPIOTIKH +6 dB ava 
OKTGBa Gv BewprooupeE ST! fh ETr/Spaon THv XEIAIdv KATE Try EKTTOPTH TOD FXOU OTS 
PGOpA TiS pwvijs évds TpayousioTi TpoKaAeT aTrAi Siapdpior tov (Rabiner & 
Schafer, 1978). 

Metags tov eidmv pavnons éxoupe OVvoTITIKG Tév TIVaKa 2.2, OT6V OTTOIO 
Onpeldvovtal ol ET1Spdce 1g TOUS OTIS TAPALETPOUS Tis TIHYAIas Pwvijs. 

‘O pudpds mpoo€yy ong (closing rate), kaBopiCet OnpavTiKa Thy OTGOYN FXOU, tf O- 
Troia, WS YwwoTdv KABopiCeTaI ATI TS TAGTOS Tis ioxupsTEpNS Gppovikijs €& OAo- 
KArpov. Ka®ds 5€ 6 pubuds TPOGEyyIoNns av€dver, avEdveTa! h eTTIKPGTNON Tov 
LypnAdTepwv Gppovikdv Tod @aopatos évavTi THv yapnAdTepns TAENS pEPIKdv 
(partials). 


2.4.5 Daopatik6 TEplEeXspeEvo Tis THYAIAS ~Pwviis 


T6 PAGHATIKG TrEp1EXGpEVO TIS TINyA‘as Pwviis avapepETa! OTHv KATE Fourier G- 
vadvan TiS Pwvijs, Sewpdvtas SnAaS} tv pov odv eva GOpoiopa appovikov 
ovvioTwOdv. K&8E Appovikr OvvioTwoa aTroTEAET Evav iSiaitepo TPdTIO TAAGVTWONS 
TOV PwvnTikdv yopSov, STW of pIG xopGr, poVvoIKOd Opydvov GAAG HE TrIV 
OvaGIAOTIKH Siacpopa Tijg TOAUTAOKNS TAaAGvTWONS YIG TIS PwvNnTIKés xopbés. Th 
POAGPLAT IKE XAPAKTNPIOTIKG TiS TIHYAIas ~Pwviis TeplypacovTal BaoE1 Tov ThaTOV 
TOV APHOVIKOV THS OTS Paopa (OX. 2.13). 


Mnyaia pwvr - Appovixés 


Aoyapi6piki KApaKa Ppappixt KAipoKxa 
-12dB/octave 


1 2 4 8 16 1 5 10 15 20 
Zuxvétnta (ap. appov.) Euxvérnta (ap. appov.) 


Zyfpa 2.13. avixd paopa tic tnyatac pwvijc, o€ Aoyap 6p iKr kat ypoup iKr KAipaKa, 6- 
Trou OT6v KaTakdpupo Gova Elva 16 OXETIKS TAGTOG KaOE APLOVIKi}G Kai OTGv Op IGévTIoO E- 
vag aképaros Trou Seixvet Tv TaEN KAOE GpyoviKis. Errjv Aoyap1OyiKr KAjyaKa Traparnpei- 
Tal OTABEPSS PUBS PEIwoNs TOO TrAGTOUG THY GppoVviKdy (WEP IKEG - partials) KaTa 12dB ava 
octave, y1G Tv KAvOV IK PwvnTiKh Tro 16TNTA (54). 
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“Augon oxéon pPaopatos Kai pop@i|s ToD yAwTTISoypappatos Paiveta! va UTTGp- 
XE!, AOD dG0 OfUTEpES ETval Oi GovvEXEIES OTS YAWTTIS6ypapa, T6GO ioXLPSTEPES 
elvai oi UwnAis OvxvdTHTOS Appovikés OTS PGopa. Bpeonke Etrions OT1 600 pEYAAU- 
TEpO Eval TG TIAGTOS po‘|s Epos OT6 YAwWTTIS6ypappa TddO pEyoAUTEpN Elva! fh 
GEpeAIw5ns TO Paopatos Tis TIyAIas Pwvijs. Kabds 6 6 pvb~ds TPOGEYyIONS 
avgdvel, av€davetar f etrikpathan Tov LipnAdTEpwv AppOvIKOv TOO PaapaTos évavTI 
TY xapNASTEpNS TGENS PEP IKav (partials) pé AtroTEACOpA va yiveTal 116 «ObG» 0 Pw- 
vnTIK6s FXOS. 

‘Exe! BpeGeT Sewpntika OT! Oi AYNTIKES OTGOpLES TV GppoviKov éAaTTwvovTaA! pEé 
pveys -12 dB ava oxtdBa (otTrv GvvnPiopéevy OpiAia), KaTa PEDO Spo, TIPGYpa TOU 
onpaiver OT! Kae GppoviKh Elva Kata 12 dB aoBevéotepN aTr6 Try TPONyOUpEVT 
TNS OTS PUopa. XtrHv mpGEn, BEBara éxope OVGIAOTIKES OTTOKAiOEIS OTT’ AUTH THV 
Treplypacpr, OTrWS Abn one 1wOnke. 

‘H pedétn Tov yAwTTSoypappatwv pois ptropeT va pas OSnyroe! Gé GupTEpGopa- 
Ta yIG THY TIHYAla wv}, WS TIPSS THY OUPTIEPIPOPG THV PwvnTikOv xopBav. [1G Tra- 
pdaderypa, o€ dAous Tos avatrvoe 16eig TUTIOUS Pwvicewv, etre 161) TepvaeE! GEpas pE- 
Ga aT16 Tis PwvnTIKes XopbEs Sqpioupyeita! oTPOBiA1opSs, PE atroTéAcopa THy SypI- 
oupyia BopbBov O76 paopa Tob TraparyspeEvou fXoU, GAAG Kaf f KAion TOD PaopaTos 
yiveta TOAG peyGAn: Trepitrov -18dB/octave. ‘Otav 6 fixos yiveTai «O€6G» fh KAfon TOD 
@Gopatos yivetar -6dB/octave (Titze, 1994). Mépos TOV PwvNnTIKOV HxOXPwWPATIKaV 
Sia@opav petaky avbpOv Kai yovaik@v paivetai va opeiwvtar oTHy Tyaia pwvr, 
HE kuptdtepn Siapopa O16 TAGTOS Tis BELEAIBous, dtroU TOD avbpds ETval GoOEvE- 
otepn (Agren & Sundberg, 1978). 


2.4.6 ApSpwon kai xapaKtnpioTiKa 


2.4.6.1 Ti civas of pwvoouvtoviapoi (formants); 


‘O TIpwrapxikds AXos, 6 OTIOI0s A€yeTa! myafa pwvr} (voice source), OTH Ov- 
veXe1a, HETAPEpETA LEA ATS THV PwvnTikr O66 (vocal tract),  OTrOfa ETvar Evas 
OULVTOVIOTHS, TIPGYpa TOU onpaiver OT! S€v evvoei pé Tév i610 TpdTrO Try 61<AEVoH 
kd0e ovxvétTntas, SnAa6r Aetoupye7 od PiATpo. Yrrdpxovv ovykekp ipevEs TEP 1OXES 
OvxXvOTHTwY Tob Evvoobvta1, SnAabrh évioxGovta1, Kai oi OTTOIEs A€yovTal 
wvoouvrov ayoi (formants ). 

Ka®dig 0 Fxg avaAGeTa! paopatika Bpioxetai OT! GtroTEAETTAI, dTIHS HSN ava- 
pépOnke, ATS PIG Gppovikr GEIPG OUVvIOTWOMV Tévwv, TOU EXOUV OUXVOTNTES 
aképaia ToMaTAdoia pias Bepedidboug ovxvéTntTas. ‘Att’ avTés Tis pEpIKES 
(partials), OtTrwG A€yovtal, ekeives THY OTTOfwv O1 GUXVdTHTES ETvaI ioEs PE TIS 
OLXVETHTES TOV PwHVOOLVTOVIGLOY EvioXGOvTAa! TrepIGDSTEPO ev Oi GAAEs AryGTEpO. 
X16 é€Fjs OG xpnoipotroiobpE T6v 6po PwvoouvTOVIOTIKEG GUXVOTNHTES AvTi TOD 6poU 
OVXVETHTES TOV PWVODLVTOVIOLOV. 

‘O Tpdtr0g TOU Oj PwvoouvTOVIOTIKés GUxV6TNTES KaBopiZouv TrVv oUvapTNnON 
HETA@POPGS, TEprypa@eTat ard trv Bewpia pEeTa@Popas You OTdv TaAaVTwWTH TIS 
@wvntikijs 0500 (Fant, G. 1960), kai e€nyeita: ord oxripata(BA. oxipa 2.14). 
Lbp@pova pé TA ypa~rpata, fh KapTUAN S TaploTave! TGV Pakedo TOD PaopATOS TIS 
Tnyaias pwviis Kai €xe1 THY ywwoth KAion (-12dB/octave). ‘H KapTr6An HP elvan pic 
616p@won TOU oNpaive! Try étSpaon TOV OVUXVOTHTwWV OUVTOVIOHOD, TIAVW aTId 
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4000Hz, Tis pwvnTikiis 0600 od Pp&opa Tis THYAlas ~Pwviis. Oi KapTTUAES S kai HP 
apopodv Trapcyovtes trod bév éTrippecZovtal ard Pwvijevta, éva | HP é€aptatar 
OT'THY XAPAKTNPIOTIKH EKTTOLTIAS YoU TOD avofypatos TH xEIAEwv (If OTPOYyUAO- 
Trofnon TOV XEIAIaV YapNAdve! SAOUS TOS PwvodUVTOVIGHOUS TOO PdopaTos), Kai 
QTd TOUS LIpNASTEpOLS PwvodLVvTOVIGHOUS (HETG Tv 40 PwvOoUVTOVIGHG). KdOE 
@wvoouvToviapds ouve o~épel, HE TH S1Kr TOV GUVvapTNHoN pETAPOPGs, OTHv OAIKr 
ovvaptnon PETAPOPaS TAS PwvnyTikijs O00 paZ/ pé THv Tryala wv, Kal Eto! 
TIPOKUTITE! f TEAEUTAIA KAPTTAN, f OTTO/a ETvat Ka O PaKEdos TOD PopaTos TIS 
@Pwvijs TOG éxTrEpTIETA! OTS TrEpIBAAAOV. 


loxs (4B) 


loxds (dB) 


Tuxvornra (kHz) 


Iyhpa 2.14. Sxyquarikh rapaoraon hv cuvioTwodv Tig pagpar iki Tep iBa&AAovoaG (en- 
velope) Tod pwvnriKod fyou (kKaTw OXApa). H paoparikr TEpiPaAovea TAS Tnyalag pwvis 
SiopOwpévn Kard 6dB/octave, $ Kai 1) Ppaopar ik TepiBGAAOVOA THY UNA@v pwvoouvTov i- 
opdv, HP, mpootidevtar y1é va Swoouv Tv KapTTUAN S+HP (vw oxi. O14 mpdro1 pwvo- 
OuvTOV 1opOr TAS PwvnT Kis O50 (Mecaio oxhpo) (Fant, 1960). 
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Kd&8e @wvoovvtoviopds yapaktnpiZetai amd : a) THY GvyvdTNTa Tou (formant 
frequency), B) Tv oTa@uN ioxoc Tou (formant level), Kai y) Té EOpog Guvn¢g Tou 
(bandwidth). T6 tekevtaio opiZetai odv Try TEPIOXH OVLXVOTHTwWV YUPwW aTTd TV 
OVvxXV6THTA TOD PwvoovvTovicpoOd Tob TA Sp1G TNS TPOGSiOpiCovTal ars TS L106 
TiS ioXbos TAS KEvTPIKAs OVXVETHTAS TOD PwvoouvToOVIGHOD. NapatnpobpE ord oXh|- 
Ha 2.14 dT! O| PwvoouvToviOTIKés OVXVETHTES TOTIOBETODVTA! OT 500, 1500, 2500 
kai 3500Hz, év@ ptropeT va éupavic8eT 6 105 PwvoouvToviopds oTG 250HzZ Kai 
oi UTT6AOITIO! PEvovv ws EXOUV. 

Oi avwtépw avxvétntes THv wvoovvTovicpayv, S€v elvai otTaBepes AAG 
kupaivovtal yic TOUS Gvbpes, yi Tov 10 PwvooUVTOVIOHG, Trepitrov, pETAEE 250 kai 
1000Hz, yic Tév 20, avapEeoa 600 Kai 2500Hz, yid T6 30, peTaks 1700 Kai 3500Hz, 
év@ y1G TOV 40 Kai 50 PwvoovvTovioHG, Oi OUXVdTHTES Elva ArySTEpO pETABANTES. 


2.4.6.2 H ovvdptnon émipaveias (Area function) 


wvqt ix 086g (Vocal tract) 


x0 


i. 


Luvdprnan tmpaveias (Area function) 


Areroyd 7 
M£ye80g Tijs cuvaprijceus peTapopas 
THis PuvnTiKijs 0500 


(B) 


Zxfpa 2.15. a) [id thv ouyKexpipevy Trp0- 

Bodh Tig pwvntikij¢ 0506 (profile) ( dvw axij- 

pa) fh ouvaptnan Emipdaveiag TrapioTG T6 ép- 

Bad6 Tig Staropis TAS pwvnriKis 0500 ov- 

vaptioe! TG amréoTaoNns a6 trv yAwrriba 

(ueoaio oxhpa) Kai h avtioro1xn paopar IK 

= trep iBaMouoa étrippedZetar. B) TS auvod Kd 
Popes TrEplypaypa TAS PwvnyTiKijs 0500 pEé TOUS ap- 
(a) Opwrés (articulators) 1rob Try étrippeaCovv (9). 


Level (48) 


gabtin 
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H Gp@pwon (articulation) opifeta1, 116 GvyKEKP IPEVa, &S A OVVOAIKH Siapdp~Pwon 
TOU OXFATOS TiS PwvqTIKi}s 0506 To @wvnTiKOD Opydvov KATE Try BiGpKEIa 
Tis Expadvnons (Lx. 2.158). AUT 5€ T6 oxFpa TEeprypd~eTtai, xovbpiKHs, pe trv 
ovvdptnon étripaveias, f OTroia éxe! H5n OpiobA, Kai h OTOia TaploTavel ava 
povaba prikoug Tod KaTa& piKos G€ova Tis PwvnyTikiis O500, Té epBaddv Tis 
éyKapoias Siatopiis tov (Lx. 2.15a). 

'H ovvdptnon petapopas hou Tis PwvqTiKijs 500 é€aptatar até Tv GpOpwon, 
Kat éTropévws O16 Try Guvdptnon éTIpavetas étre16r) avTH KABopiCe! Tis TrEPIOXES 
GLVTOVIGPOD TiS PwvyTiKijs 6500, SnAabr tis ~wvoouvtovioTiKés OVvxV6TNHTES. “H 
ovvaptnan étripaveias peTaBaAeTar pe Tv GpOpwon GAAG év UTGPXE! GTrdAUTH 
avTioTOIXia pETAgG Tous étre15r KGGE Siatopr TiS PwvnyTiKi}s O600 ptropeT va éxEI 
Eva €uBads GAAG TOAAG SiaopETikG OXNpaTa. Eto1, TEeplypG~@ovTal p6vo Xovbpik& 
oi SiG@opoi ovvtoviopoOs TiS PwvnTiKis O500 oTrv Si€yepon TiS THYyAlas ~Pwvijs. 
Mpdapates épevves éxouv Sei€e1 trv éeTSpaon Tod TpiobiaoTGToU TPAypaTIKOD 
OXHPATOS TiS PwvnTikijs 0500 oTrv LWNAdTEpH TreploxH] TOD PGOpATOS (Travw ard 
1&5 kHz) (Motoki, K., et al, 1992). 


2.4.6.3 Napdyovtes Tov émsSpodv otTovs pwvoouvtoviapHOUs 

"Ooo pEyaAGTEpo ETvar TS pi}KOS TiS PwvnNTiKis 6600, T6d0 yapNAdTEpES ETval oi 
@WVOOVVTOVIGTIKES OUXVETHTES, KGTI TOU pTrOpET va yivn, yiG TrapGberypa, av 
TIpOTABODV TG XEN StIWS OTS puvijEv /u/ . 

'H érSpaon Tis ovvaptnons etripave ag Elva 116 TepirAoKn, etre 161 H i510 GA- 
Aaryr o' avTHy bév EtrnpEedZe! TS 1610 Tis PwvooUVTOVIOTIKES OUXVOTNTES. MTropobpE 
Opws va Treprypawouue trv éTrSpaon ovyKeKpipevwv peTaBoAdv oT épyadeia trod 
aMdZovv Try Guvaptnon Etipaveias, KI AVTG Elvai: TA XEAN, TS Gvorypa TiS KaTW 
araydvac, f yA@ooa, 1 podakr UTrepuba, Kai 6 Adpuy€. 

AUT TH EpyaAcia EtrnpEedZovv Tis PwWVOOUVTOVIOTIKES BUXVETHTES WS éEFIS: 


1, H otévwon Tob avofypatos Tov xe ily Kas A ETrIpHKUVON TIS pwvnyTiKis 0500 
XapnAdvovv Tis ovxvdTNTES OXEd6v OAwWY TOV PwVOGLVTOVIOPOv. 


2. 'H KG@06o¢ Tig KaTW GIaydvas AvEdvE! THY TIPwTH PwvOOUVTOVIOT IKI] GUXVETN- 
Ta, 


3. 'H ovdowpdtwon Tis yAdooas, Trou yivetar Eto! OTE va TANG IGoE! T6v Ovpavi- 
oko, avupove! Thy SebTEpN GvxVETHTA av yivn EuTIPSs (OX. 2.16) evo TrV XapN- 
Advet av yiver Tow TPSS TV POAaKH UTEP, 

4. 'H @€on Tod aKpou Tis YAOoaGS f T6 pEyEBOS TIS KOIAGTHTAS TOU OXNHaTICeE! Tri 
ow aKp Bas aTrd TOUS KOTITApPES TOV SovTidv, TS OTTOIO ETpEGZE! AVTIoTPO~A THV 
TPIT PWVOOLVTOVIOTIKH OLXVETHTA, Kai 


5. T6 oxijpa tod AapvyyiKod owdfjva, amd 16 OToio éaptTatai ioxupa 6 405 
@WVOOUVTOVIOLSS. 


6. 'H @€on Tod Adpuyya avupdve!  XapNAdver SAoUS TOUS PwvoouVvTOVIGHOUS 
Gv avupwdel F XapNAdoe! avtioTo1Xa. 
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‘AKOpN, f] HETAKivRON TOV PwVOOLVTOVIOTIKOV ovyxvoTiitwv émippedZet tv ios Tov 
AVTIGTOIXWV POVODLVTOVIGHOV, KABGS ALTO! TANG IGZovV F ATropaKPUVOVTA! peTads 
Tous. “Eto! av UTTOSiTAAGIAGVET fh ATSOTAGH TOUS, f GLvapTNON PETAPOPAS OTIS 
avrioTolxes TEP IOXES OG AvUIPWOET KATE 6dB TrEpitrou, Ka KATG 12dB O76 évd1GyEGS 
TOUS, XwpIS Vo PETABANGET F OAIKH HXNTIKE Evépyela TIOG Trapaye! TS PovyTIKd Op- 
yavo (Sundberg, 1974). 

Errv ovvnPlopévy OpIAa,  avopwon Tob Adpuyya oxeTiZeTa! pE THV av&non THs 
OVXVSTHTAS Pavnons. TS Poivdpevo Elvai T6G0 XAPAKTNPIOTIKG, doTE yia ve 
HETPNGET f epeArcd6¢ ovxsTHTa BpfoKeTon TrpaTa A Avdpwon TOD Adpvyyos Kai arr” 
QUTHY GVOAOYIKG TrPOKUTTTE! f] BEyEA Ics (Shipp & Izdebski, 1975). TS TeAElws avti- 


20 


10 


Ise} 


Lyng totem 


“10 


(a) 


EyFpa 2.16.0) Wavixés paopari- 
kés TrepiB&AAOVoEG TOU avTIOTOI- 
Xoov o€ euTIpdaOlEG Kal OTiCO1EG 
O£o0EIG THs yAwooas HEA OTS OTd- 
pa (apiorepd) Kar  péon éTrpaon 
Ths oTpoyyvdorroinans tiv xEIArdv 
y16 617108 10 pwvijev (SEE 1G) (66). 

B) Xxnparikr trapdotaon Tih¢ 61- 
aropis TS pwvyTiKis 6500 yic Tic 
avriorolxes SiGpopes OEoEIG THG 
yAwooas ora oxhpara (a). 


(B) 


to ovpPaiver ott Orrepa: £60 01 Aupikof tpayoubioTés, Tpopavans Adyw ov- 
oTnparTikis €€GoKnons, Exovv THy Téon va KaTABIBaZouv T6v Adpuyya KABds av- 
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€dvei Hf ovxvétTnta pavnons, SnAa6H, | KaTaKdpu@n Gon TOD Adpvyya - TS OWOS 
TOL, TIOIK(AE! TOO OTHV KABNLEpIVH OL IAia dG0 Kal OT6 Tpayous1. Luyva pic BeBia- 
Opévn (pressed) pavnon oxetietar pé UIpnAr O€on AGpuyya Kal ave§GoKNTES Pwvés, 
oTws EiSape, pé Gvobo Tig TovIKGTHTAS avaonKdvouv Tév Adpuyya (Sundberg, 1987). 
Oi pwvoovvtoviaTikés OVXVETHTES HIKPAivoUV GAAG Ox! avdAoya. Tid Trapaberypa o 
405 PwvooLVTOVIOHSS XApNAdvE! KATE 17% évad 6 305 KATA 11%, KATE [EGO Spo, yIG 
OAa TE CpwvijevTa, HE TrV KGG050 Tod Adpuyya. 

Oi 860 mpHto! Pwvoovvtoviopos KaB8opiGovv Try @wvyTIKH ToIdTHTA Tov 
ovnévtwv Kai oi 5idcpopes BEE IS THY OVXVOTHTwWV TOUS TA BiaKpivouv HETAEL TOUS 
(Peterson & Barney, 1952, Miller, R., 1993). ‘Exeivoi oi pwvoouvToviopos Tro xapa- 
Ktnpiovv, yi T6 1610 cpwvijev, TS HXSXPWHA Tig Pwviis Elva! 6 TpiTos Kas KUPiws o| 
bypnAdtepns TaENs (Sundberg 1987). 


Zxhpa 2.17. H avrrixnon ff TorreGErNaN Ths pwvijs «oTrv paoKo» fows onpaiver Thy 61- 
aobvdEon Tis piviKiG KoIAdTNTAG OTry PwnyTIK O56 éta! WoTE va S1xGCeTaAI 6 pwvyTi- 
kdg owAFvac (Colton & Estill, 1981). Mepixof SdéoKaAo! Tob Tpayou5100 avacpépovtal oT6v 
wvoouvTov 106 TOO Tpayous 10TH} PE TOV Spo «KEPaA KH avTyNoN fr avTXNON OTHV "aoKA 
(Gibian, 1972). 
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2.4.6.4 H «too8ecia» TeV PwvnévTwV 


‘H Treplypagr TOV pwvnévtwv aKoAobOnoE S60 Spdpous : pE AkovOTIKés TAPAHE- 
Tpous Kai pé APOpwT Ika YaPAKkTNPIOTIKG. Kappia Treprypar aT1d pdvn THs S€v ETvar 
TIANpNS OTFSTE GUpTIANPdveTar f pia ard Try GAAN. 

Mé Baon trv apOpwrikr TEptypa~r Ta S40 BaciK6TEpa YaPAKTNPIOTIKG TOV CPw- 
vnévtwv elvat 76 «avorypd» Tous Kai f «OTT 16THTG» TOUS. ‘As TIPds TS TIPHTO, TH 
@uvievta XapaktnpiZovrar avoixTd, nidvoikta, fpikAgiota, KAEioTG, STIOV T6 
Gvorypa éxe1 pods op ioTeE7 pé Baan TS «os» Tis YAMoaAS ws TIPSS THy UTTEPwE fh 
Thy Baan Tis aiaydvas (Ladefoged, 1975), xwpis vo ETvar atr6AUTA BWOTS YIG OAES TIS 
yAdooes. ‘OAs TIpds TS SeUTEPO YAPAKTNPIOTIKG, TA PwvrjevTa YapaKTNpiZovtal 
éuTIpdo8 1a, yEcaia ff KEvTpIKG, OTrioO1a. ‘H OTr10016THTA OXETICETAI HE THY Bon TOD 
dykou Tis yAdooas TIPds TA Triow i TIPGS TA ELTIPSS pECG OTHY OTOPATIKH KOIASTN- 
Ta. 

Zbppova pE Tv TrEeplypacr THV PwvnévTwv PE AkOVOTIKéS TApApETPOUS, Oj OV- 
XV6THTES THV S40 TIPdTwV PwvoovvTovicpav KaGopiZovv Try «TaVTSTHTA» TdVv 
ovnévtwy, oi Otroies oxeb1GZovtai o' Eva oXEGISypaypa (F1-F2) # Tebio F1-F2 A 
wnt ikds XHpos, Sts A€yeta. AvaAoya pé trv O€on TOD PwvijevTos OT6 TrEBio F1- 
F2 16 cpwvijev xe! Kai Eva iSialtepo ObpBodAo. Exe! KaBop108ET Kal xpNnoIpoTTOIE TTA 
am16 dAOUS TOUS PwvnTIKOUs Eva SieBvES CPwvnTIKS GAPGBNTO, International Phonetic 
Alphabet (IPA) yic trv éviaia Treprypagr TOV PwvnévTwv O° des TIS yYADODES. MEpos 
TV OUpBdAwY IPA TrapioTdvovtal OTd oXfPA (2.18) yid THv éTiPEBaiwon Tov 
OvpBdAwY THv @wvnévTov oTHv WodpwSia To’ XpnoipoTOIObpE oTG éT6pEVa 
Kepaaaia. 


Xounaa 


ZyApa2.18 Opiopéva Baoixa pwvijevta ord tredio F1-F2 Kat f pEeTaBoAr Tod «bpous» kat 
TAS «OT 108 16TNTaG» TOUS GE XEON HE TIC SO TIPMTEG PwvoouvTov OT IKEG TOUS OVXVETNTES 
(Opepavoc, 1987) 


T6 Gos TOV MwvnévTwv oxETiZeTa! PE THY TPT PwvoouVTOVIOTIKH OVLXVETHTA 


kai peTaBGAAeTar avtioTpd~ws avddoya p avTrv (ox. 2.18). 'H omio8i6tThTa 
oxeTiCetai pé T6v Se5TEPO PwvoovvTOVIGHS Kal PETAaBAAAETAI avTIOTPS~ws avaAoya 
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H' avtriy, Gv Kai KaAbTEpN Treprypacr] Elva A Siapopa peta’ tij¢ SedTEpns Kai 
TIPHTNS PwvooUvToOViOT tkijs OVXVETHTAS (Ladefoged, 1975). 


2.4.6.5 O @wvoovvtoviapds Tod Tpayous ior!) (singer's formant (@T)) 


Baoikd YapaktnpioTiks TS avbpikiis TpayousioTikijs OTTEPATIKAS Pwvijs Elvan Hh 
Trapovoia Tob ~wvoouvToviapod Tob Tpayous 107! (singer's formant, OT), (Bartholo- 
mew, 1934) yiG tév orroio Katroloi SGoKaAo1 Tod Tpayousi00, dtav aKobyeTar, 
PIAODV yi& «KE@OA KH AVTHXNON f TOTTOBETNHAN OTH HAOKO» (OX. 2.17). 

‘H Kevtpikr) ovxvéTn Ta Tov é€apratar até 76 pitch Kat THv KaTHyopia TiS pw- 
vis, €pynvedetar S€ akovoTiKG odv Tv ovyKevTpwon (clustering) Tov 30Vv, 4ov, Kai 
50V PwvoovvToviopdv, o€ pia éviaia KopUH OTS Popa, TOU Tis Exe! 508ET 6 pos 
kat f €ppnvela, até Tév Sundberg (1974). 


‘Eréun hxou (dB) 


‘Euxvornra (kHz) 


Eyfpa 2.19. “H pwvj to orrepatixod tpayousio0Ti Siaxpiveras amr Tév Ayo TH Opxr- 
otpag &€& altiag tig Tapouolag TOO PwvoouvToviayod TOO TpayousloT OTs PGopa THC 
pwvijs Tou Kal dpa Tig Tapouoias p1dc EvioyupEvng Evpeiac Kopupis OT yOpw amid Tév pw- 
voouvTov oy Tod Tpayousd 10TH} (54). 


T6 pETPO Tis OUVaPTHONS PETAPOPGS TiS PwvNTiKiis 0500 oTdv OT, e€aptatai 
OTI6 Tig OVXVETHTES THY LYNASV PwvoovvToviopdy, Kai 116 OVyKEKPIPEVa Tr TrIv 
Siacpopa petaky tous, AAG aKdpn Kal ard Tis ioxbES TV AavTIOTOIXWV GPLOVIKOV 
Tod PdopaTtos TiS TIYyAlas pwvis. “Otrws Abn onpeidoape, pé vnAd pups 
TIPOGEYY IONS TOV PwvnTikav xopSav, av€aves rf iaxbs Tod OT érre ir] avEdvovv oi i- 
OXGES THVv AVTIOTOIXwV HEP IKdV TAS TINyAias pwvijs. 

‘H ody fxou yd Tév OT elvar Kal ouvdptnon Tov pwvnévtwv: y1G TE /e/ Kat /i/ 
elvar peyoAvTEepn TrapG y1& Th /u/ Kai /o/ (Bloothooft, 1986). ‘O 405 pwvoouvTov aps 
elvai avetnpéaotos amd Ta Cuvijevta, Ev eiSape ST! efapTatai ioxupa Gtr’ Td 
OXHpPA Tod Aapvyy Kod owAfjva. 
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'H e&ffynon, @s Mpds THY GpOpwon, yia THY EuPavion Tod TpayouSioTIKOD pwvo- 
OvvTOVIOHOD Elvan fh E&s: 

Lrig OTTEPATIKES Paves, TS XaFAWpA TOD Adpvyya oxETiZeTaI pea PE S1ebpvvon 
Tov S00 Aapvyyikdv Kody, Kal iSiarTépws TOD KéTw HépOUS TAS Povnqtikiis 0500 
TOU TEpIBGAAE! Tév AapvYyIKs OwAfjva, SNAAS Tous atioE16eig KOATTOUS. “AV i 
Siatop Tob Papuyya, oT6 étritre5o tis Eiad60U Tod Aapvyyikod owAfva, eval 6 
opés HEYOASTEpN ATT’ Try SiaTopH AWTS Tis Eicd60U, Adyw iStairepov oXnpati- 
OYOd OTAGILwV KUUGTwV PEGA OTOUS aTT0E I5EIs KGATTOUG, GUPBatvE! f ovykévTpwon 
TOV LIPNdv PwvoouvToviopay pé aTroTEAECLA TéV OXNHATIO"S TOD OT (Sundberg, 
1974), 

"H avwrépw e&jynon S€v propel va yevixev@eT aepod of GAAEs pop@pés TEXVNS 
ptropet va Urrdpfei Eva OT ywpis va Exe: TponynBeT avTH H SiabiKacia. *Eva 
Trapdberypa elvar of @wvés Ttav Tpayoubiotmv Tig KivéZikns OTrEpas, Otrov 
OxNHaTiZovv Eva OT xwpis va xapnAdvouv Tovs Adpuyyés TOUS (Wang 1983). 


40r 1 
2 fal kavovixé 
g * 
z 20 3 
tor 
— —L =: a] 
® 0 1 2 3 
Luyxvérnta (kHz) 
“als 
al tppivo 
=> 0 
a [ 
ye 20F 
F sik: 
: 0 1 2 3 
Zuxvérnra (kHz) 


Zia 2.20.'H éppivorroinon thy pwvnévrwy éyer odv arroTéAEoya THY amubAEia évép- 
YEIaG o€ Wp iopeves ouxverntes Kai pa try eupavion emf TAgov pnbevikdv ory ouvap- 
TNON PETAPOPAG Tg pwvnytikis O500 (12). 


Node elvan Spws f xpnopst Ta TOD OT; 

ZT OXAHO 2.19 TapaTHpobpE TS PaopA Tis Pwvijs Evds OTTEPATIKOD Tpayous 10TH} 
kaGds Kal T6 dvTioTOIXO TIS OpxtoTpAs, OT6 OTIOTO PatveTar 1 onpavtikh Siapopa 
HETAgs TOUS OTrV GUXVOTIKH TEPIOXH YOPW OT& 2800Hz. *H Trapovoia Tis évi- 
OXLpEVNS Kat EvpElas KOpUPi|s, A6yw TOD OT, PEGA OTS PAOPO pIGs OTTEPATIKIS Ov- 
Spikiis Poviis, capéotata trv Siakpiver of oxéon pE THV Opxfotpa, Kai Oo 
Tpayovd oTHs pTropeT va AKObyETa! OTS AkPOATHPIO Hi KAAUTITOHEVOS O1Td GUTHY. 

‘H e&fynon Baoetai oré boa ava~épape Trponyoupévws YI& Try peyaduTEepn 
SieoSuTIKSTATA Tdv LYpnAdv ovXvoTHTwV dppoVviKaV KaTEUeEIav TIpd6s T6 a- 
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Kpoatrpio, évavT! Tv XayNAdv appovikdv, oi OTToIes Siaxgovtai TIPds OAES TIS 
KATEVOUVOE IS TOD xpou Kai Gpa EAaTTwveTaI TOAG fh KaTEVEEiaV ExTTOUTIH TOUS. 


2.4.6.5 H émidSpaon tijs pivikijs KoiAdtTHTAS 


'H éniSpaon Tis pivikis KOIAGTHTOS OTS PGOpA THY PwvnyTiKOv Hwy Exe! Gav a- 
TIOTEAEOHA THY AKUpwon f TrayiSevon evépyerag peda OTH PwvnyTiK O56. AUTO 
aivetal oT6 P&opa pe Paopatika pydevixa otrv ovvaptnon petapopas Tis 
@wvnr ikijs 0500 (BA. ox. 2.20). 

T6 @aivopevo avTs A€yeta! Eppivotroinan (nasalization) THv pwvnévtwv Kat étI- 
TUYXGvETal HE KAEfoIpO TiS OTOPATIKAS KOIAGTHTAG, EiTE pEé TieON TiS YAMOOAS OTTV 
poAakh f oKAnpr UTrepda, cite péow Tov yEIAIdv (OAIKH Siaobvbeon pivikis 
KoIAdTH TAS). Dvikd AUT yiveTa! OTA PivIKG GbE@wva /p/ Kai /v/, GAAG Kai pe 
Hikpdtepo Babys Siaobvbeons pivikijs KOIAGTHTAS Kal @wvNnTIKOD GVOTHPATOS, OTA 
EppivoTroinpéva wvijevta, Ta OTTOTA oTFv BUZavTive povOIKH Elva1 TEp1COdTEPO 
Ovxva att’ OT1 GE GAAa E15n PpwvNT KFS HOUGIKA}S. 

"H amradAEia ioXGos KaTrOIWY GppoviKy OTS PGopa Adyw xprjGEwWs TIS PIVIKS 
KOIAGTHTOS OeEiAeTa! OTS yeyovds OT: f éOwTEPIKH THS éTTIPavela Adyw ava- 
SimAdoewv Elva peyGAn (apa vnAdtepes aTrddAeies), Kal émevbebvpévy pe 
BAewoydvo oTpapa (poAaKd pé peyGAn Tp1Br). Ta eppivoTroinpéva pwvrjevta ~xovv, 
avddoya pé T6v Babys Siacbvbeons Tijs piviKiis KOIAGTHTOS, TAATUTEpa Ebpn Gadvns 
amré Th ph Eppivotroinpéva, yiG T6v 10 PwvoouvTOVIOHS Kai Exouv ArydTEpo O€eTES 
KOpUu@ES TOV PWVOGUVTOVIGHV OTS Papa Tous (Rabiner & Schafer, 1978). 

TG pnBevika oTHv ovvaptnon pEeTA@oOpPGs Elvai avTIOTPSPWSs AvaAoya HE TS [F)KOS 
THs KAE1opevns OTOPATIKAS KOIAGTHTAS. LE GoBEvi| Siacbvbeon pws GAANAETTISpobv 
TO OXiPA TiS PwvnyTiKis 0600 Kai Té pEeye80g TOD PIVIKOD avofypatos, yIG ve 
Ka®opioovv Trv Bon Tdv pNnSevikdv oTd Popa (Sundberg, 1987). 


2.4.7 Lxéon pubvnons kai pwvntiKkod Siaypappatos (peykiotpou) 

‘Ymapxei otevi) oxéon petaks Tijg Aeitoupyias Tod @wvnTiKOD Opydvou Kai TOD 
HovaikooyiKod 6pou Sidypappa (peyKiotpo), Tob Sn Opioape. M16 ovyKEeKpIpeva 
oTrGpxe! oxXéon pETa’ Tis avatvoi|s Kal Tis Ppudvnons, TOU pTropeT va eEnynOeT 
Trévw OTHV Baon TOV ENXAVIoLav TrpOGaAywyi|s Ka atrorywyi|s THV PwvnTIKOV pVdv. * 
H avativoeiSiig pavnon, yid trapdberypa, oxetiCetai pé iSiaftepn toToGéTHON 
(posturing) Tod Adpvyya, f OTTOfa avTIoTOIyeT OF Eva xahaps TUTTO Pavnons Kal A 
oTtoia Sév Tapatnpeitas o€ GAAous TUTTOUS ~advnans. 

EiSape 16 Tavw 6T1 T6 PGOpa TiS TINYAlas ~Pwvijs peTaBGAAETAI €€ aiTias 
TiS GMayiis TOO tpdtroU ~Pdvnons Kai Gpa Kai TG GUVOAIKG HXSXPWHA TiS pw- 
vis OAAGE!. TS HXSxpwpa ovuvSéeTa! GpEeoa pé THY PwvyTiKh ToI6THTA TOU av- 
TiAapBavetar 6 akpoarTrs Kai ETTOpEVWS HE TS PovynTIKd Sicypappa. 

‘Yrépxovv Sid@popa wvntiké Siaypappata yid Ta OTrOTa bév UTIGpXE! GTTdAUTH 
ovupqovia petags Tav SacKdAwv Tod Tpayousi00. Mrropobpe va Siakpivovpe KaTé 
Baon : 


1. 16 TuTTiK6 (modal) Sidypaypa, TO OTToio ypnoipoTOlEital otis yapnAes 
OUXVETHTES PavNnons, 
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2. 16 weuriko (falsetto) Sicypappa, T6 oTroio xpNnoipoTrolobyv avbpiKés @wvés 
PIPOUPEVO! THY YOvaIKEia pwve, 

3. 76 Owpakk 1K6 (chest) peyKioTpo, 

4. 16 pecaio (middle) kai 

5. 6 KEPOAIKG (head) Sidypappa. Yrapxovv axdpn 

6. 76 TroAy ik6(palse) peyKioTpo, iG KGTIO10UVG BaBi@wvous Padaous Tro h @wvri 
TOUS akobyeTa! T6OO XapNAG ote of TraApO! Ths Pwvijs va akoGywvTal EexdOapa, 
Kas Kai yIG @piopéves yovaikeTes pwvEs, 

7. 76 oupixtixd (whistle) Sidypaypa, oT6 OTTOIO fh Pwr GkovyeTai odv 
ocupixtpa. 


w 
a 


Emprxuvon (%) 
a. 68 


: 
0 100 200 
Téon (grimm?) 


Zyfpa 2.21.2yéan raon¢ pwvnrixdy xopSav kat tig avrioro1xng et yr}KUvars TOUS Kal fF 
S1axp ion Thy pwvntikdy 6 :aypaypatwy. H ddvayn Ta0n¢ 076 WeEUTIKo (falsetto) Elvan f pE- 
ylotn Kat f EAGX OTN OTS Bwpakk KS pwvnTiKd 5 crypapipar (chest) (54). 


Oi trepioxés aAAaryiS Siaypappatwv yid Tig ovxvdTHTES Puvnons yi KGBE 
Sidypappa totrobetobvtal ws e&ij¢: TuTTIkd - edTiKo (200(G3) - 350(F4)Hz), BwpaK- 
KIKG - peoaio (400(G4)Hz), kai pecaio - KepaAiKd (660(E5)Hz). 

‘O Edeyxos Tis OvxVETHTAS Pavnons ouvtedeitai pé Béon trv TaON Kal THyv TaXU- 
THTA TOV PwvnTiKHv xopSav, SnAadh, yia xapnAo’s Tévous oi wvnTiKés XxopSés 
elva1 xodapés, Kovtés Kai Taxeis (BwpaKkiKd), éva yic& LWnAoGs Tévous Eval 
Tetapeves, Aetrtés kai pakpés (wevTIKO). ‘H oxéon peTaks Taons Kal ETiprKUVaNs TOV 
@ovntik@v xopdav Sév elvar ypappiKr: OAo Kai peyoAbTepn Sivan xpEeidZeTar yi 
Try étriprkuvon KaGds TrnyaivoupEe TIPSS THY WedTIKN Pwvr (OxXFpo 2.21) (Sundberg, 
1987). 

“H ab&qon Tis ovxvéTnTas Pavnons pEepiKa eA€yxeTa! Grd Tobs KpIKOBUpEO- 
e18€i¢ pUEs, pE GVOTOAN TOUS Kai év PEpEI ATS TOUS PwvNnTIKOUS pds, TOU pTOpodV 
vé okAnptvovv pé ovoToAr Tous. BpéOnke OT! O' PwvqTiKof pes elvar ibiaitepa 
OnpavtiKoi yid Tis peTaBoAgs TOV PwvNnTIKOV SicypappaTwv, Kai 600 avTOS Oj pKES 
elvat o€ Spaotnpidtyta, fh pwvr Siatnpeitai od TuTTIKS SiGypappa, év peTaBaive! 
OT6 WEUTIKO PAIS AUTOS TIGWovV Va TEivoUV TIS PwvNTIKEs xOpSéEs (Titze, 1994). KaT& 
TO WedTiKo Sidypappa Sév ép@avieta TAApEs KAgioipo Tis YAwTTib0s, évad Oi 
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uvntikés xopSEs avEdvouv kai éAatTavouv THv YAwWTTISIKkr TEP IOXF, OAAG TroTé Sév 
Try pndeviovv. Meta6 tv Siaypappatwv tuTiKd Kai WetiKo, oT6 SedTEpo 
TrapaTnpeital piKpdTEpos pubpds TIpOGEyyions OT6 yAwTTIS6ypappa Kal KNnAdTEpO 
TIAGTOS TIOALOV pois GTI OT1 OTS TIP@TO (Sundberg & Gauffin, 1979). 

Tevika, T6 TuTTIKG SiGypappa trioteveTa! OT1 TrEPIAapBdve! pEeycAn pETABANTS- 
THTA OTA XAPAKTNPIOTIKG TOU ws TIPS Trv TNYAia cpwvr}. Kata TH SiGpKEia TiS 
gadvnons o€ Eva «Bapb» Sicypappa trapatnprOnke, xwpis va elvar yevikd, pic 
av&qon otrv Spaotnpidtnta Tod KpiKoBupEoE 1500s, pwvnTiko, Kai TAcryiou KpIKOA- 
puTaivoeiSobc, Kaas GAAaZe f OvxVETHTA Pavnans, ev o° Eva 116 «éAa~PpU» 616- 


Xyfpa 2.22.76 peoaio Sidypappa exe! 11d ioxupr) OEpEAiH5n Grd TS OwpakKiKd STrwW< é- 
Tons 76 WEdTIKO EvavT! TOD TUTTIKOD PwvnTiKoO S1aypapparos (54). 


ypappa 6év .oupBaiver abt. * A€iJe1 va onpeiwOeT OT1 Ta€ivopobvtal Ta 
Siaypappata pé trv CEIpa: BwpaKKIkd, PEGATO, KEPOAIKd, Eha~pU KEPOAIKS, Kat, 
wedtiko, SnAaé&r ard Bapvtepo o€ éAacppdtepo peykiotpo Strov «rf BapbTHTA» ETvar 
éwo1a puxXoaKouoT Kr (Hirano et al, 1970). 

Tid té& Siaypéppata tuTrikd Kai BwpaKkikd BpgOnke 6T1 EXovV GoBEveoTEpES 
Oepedidbe1g Appovikes ard Ta WETIKO Kai pEGaTO, GvTioTOIya (Sundberg, 1986). 


36 


X16 oxfjpa 2.22 oyebiGZovtai pdvo oi AToKAiGEIS OTT6 THY KavoviKr KAion Tov 
12dB/octave, dpws paivetar yic trv eped1cd6n AppoviKr (1), 6T1 OTS pEcaTo PwvnyTi- 
K6 Sicypappa elvan peyoAbTepn. 

‘Enfons avefGoxntoi OpiAntés ~Xovv GoV_eveotepn Sepedicd5y Grd eEaoKnpEevous 
Tpayoub 1aTés. Ooov aopa otis pr €€aoKknpéves pwvEs, dtav f Evtaon Tis Padvnons 
avEnOF, Ta TAGTH TMV GPpOviK@v EkTds TAS BEpEdId@Soug avbEGvovTa! onpavTIKG 
TIEPIGGSTEPO ATT STI TiS SEpeAicddous. NapatnprOnke OT: 16 i510 GupBaiver Kai 
otis €€aoxnpeves pwvés (Carr & Trill, 1964; Cleveland, 1977). 


Mi& onpavrikh Siapopa peta€s tpayouvsi00 Kai opiAfas, ws TPdS THy Podvnon, 
Elva OT! OT6 TpayobS1 16 Paopa Tis TIHYAIAs ~Pwvijs TPETIE! Va ETva1, d00 T6 
Suvatév, aTabEps ws TPds Tis GAayEs Tis ToviKOTHTAS Kai TiS EvTaONS TIS 
@avnons, evo ory opiAia avTS Sév Elvan GtraiTATIKG. ‘Akopn, étre16r O76 Tpayous: 
xpeicZeta © ardéAuTOs éAeyXOS TIS EvTaoNs Kai TOD Té6vouv SnAabH Tis OvxVéTHTAS 
Pavnons, apa fh owotr avatrvor ETvar TOAG OnpPavTikh OTS TparyoUs:. BEBoria pEeTa- 
€6 é€aoKnpévwv Kai aveEdoKntwv pwvdv, otis TPHTES Ff] GTAPEPSTHTA Elval Td 
avepr. Oi Hxoxpwparikés iSi6THTES PIGS vVoTAS-POdyyou (BewpOvtas THY PwvnT IK 
TIOISTHTA OGY PwvNTIKs xpOpa) eEaptovtai amd tig ovxvdTHTES Tv ioxvpav Kai 
GOBEVOV HEPIKOV-CPHOVIKOV. 
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KE®DAAAIO 3 


ZTOIXEIA ANTIAHWH2 TOY HXOY 


3.1 Tevixés evvores 


‘H povoikr o€ Odes Ths Tis popepés yiveTa! KUpiws avTIANTTH 616 pédoU TIS AKOFS 
Kat Wg KOAAITEXVIK PaIvopEvo GAAG Kal WS AkOVOTIKS (PUTIKS) ETrions. ‘Etre 161, é- 
Tr6pG OTHHv Woxr] TOD avOpdrrov oi EpEvves TIPSS THY KaTEDBLVON TiS KATAVENONS 
avTis Tis éTrSpacns mpéetre! va EXOVV PEIKTS XAPAKTI PA uaIKi|s Ka’ WUXOAoyias, 
SnAadr WuxoaKovoTiks XapakTijpa. ‘Evor PUXOAKOVOTIKG XAPAKTNPIOTIKG TIS Pwvn- 
TIKAS GAG Kai yeviKOTEpa Tis evdpyavns povarKis elvar A iSiaftepn «tro1dTHTA» 
TOD HXOV TIS Poviis | TOD povaiKOd Opydvou. AUTH Ty ToIdTHTA Thy aTrobSoup_E 
HE Tév Spo «hyXdxpwpom KaT' AvaAoyiav MPSS Ta OTTTIKG xpwpaTa Kai évbia- 
Pepopaote yi Tis TroiKiAes SiacpopotroijaEis Tov. Ltis ETGpEVES TIApAypa@ous Oa 
GOXOANBobpE Trep1ypa@iKa pé oTOIXE Ta TAS AvTANWNSs TOD HxoXpapatos. 

‘APXIKG TrEplypG~oupe Tv Ta€ivépnon yevikOv TroiotrTwv Siakpivovtas Tis av- 
TioTolxes SiactaoEIs Tous péoa otis OTTOIEs pETAaBGAAOVTa!. “YoTEpAa a@od opi- 
OouHE TIS TEDDEPIC PwvNTIKes TOIdTHTES TIS EvTGOOUPE PEGA oO" AUTES TIS yevIKES f- 
XoXpwpatikés SiaoTGoe1sg Kai, TapGAANAa, ov~nTobpE Tis oXéoEIG TOUS PE TA 
PUGIOADYIKG KOS AKOVOTIKG XAPAKTNPIOTIKG TOUS. LUp@wva pé Tov Terhardt 
(1974) UTrdpxe1 ox€on pETAks HxXoxpwpaTIKi\s SiGoTAONS Kai PaopaATos TiS Pwvijs. 
BaoiZopevo! o° avtry tv oxéon ov@nTodpe THv oxéon pETAEG PwvnyTiKijs 600 
kaif hXoxpmpatos. NapadAnda, éetaZovpe trv oxéon Tyalas qwvijs Kal HXo- 
Xpapatos BaciZopevoi KUpiws OTS Popa TOD PwvnTikod fou Kai éxovTAS KavE! 
TH Gag UT6BEON STI TS PGOpPA ovXVvOTHTwV TIS TINYAIAas ~Pwvijs OvvbEETA! GpEGA 
HE TS GLVOAIKG HXSXPwWHA TiS Pwvijs. 


3.1.1 Hyoxpwpatikés Siactdoeis 


XLbpqwva pé Tous Colton kai Estill (1981) UTapyxE! évag 5-SiGaTATOS xpos Tod O- 
Trofov Kae S1eGOvVoN TrapioTave! pid HXoxpwpATIKA SiGoTaGH TOD PwvnTIKOD - 
xou. KdGe téTo1a SiGoTaon tepiAapBave: S60 aKpdtata dpia Tov oVUvICTOUV 
KaTIO1€s OXESv AvTiBETES TOISTHTES HETAEG TOUS Ev UTTGPXE! GUVEXTS S1ABGOp ION 
O76 évb1GpEGO AUTOV Strou pETABGAAETAI TS HxYSXPwWHA OT16 TH pIG TOIdTHTA OTH 
GAA. Tid trapaberypa gotw fh SiGotaon AEIO.... . TPAXY (SMOOTH - ROUGH). =° 
avtiy thy Sidotaon  ToIdtTHTa pé OvveXi] pEeTaBOAr pEeTaTpETTeTAI ATS TrV 
TOI6THTA TOU «AEiou» OTHV TrOIdTHTA TOD «TpaxéoG». Elva éTropévws Paveps OT1 
ptropeT vag @wvntiKds Fixos va priv elvai obTE Tpaxis ovTE Aeiog GAG KGTI 
év6 1Gueco Kal pdA1oTa pé SiG@opes atroxpdae Is. 

“Ottws oi SiactdoEIs TOO yewpeTpIKOD EvKAEiSiov xwpou elvai avefaptyTES 
peTa6 Tous éto1 Kai oi NXOXpwHATIKés SiaoTdoEIS - TrOIdTHTES ETVaI CA@Pas 
Siakpités petagG tous. Oi avwrépw pvnpovevSevtes avyypageis Siakpivouv 
GUVOAIKG TIS EEFS S1eVBGVGE IS: 


1. KANONIKO . .. ANQMAAO (NORMAL - ABNORMAL), Kai’ 
2. KAAO .. . . KAKO (GOOD - BAD). 
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Aurtés oi Siev8voeis Trep AapBavouv Kai apKETes GAAES, Oi OTTOIES OU@wva pE TH 
Se5opéva TOV WS Gvw epevvnTdv pTTopobv va OpadotroinBobv otis KaTwTEpw éf1 
kaTnyopies. 

Tid trapdéde rypa, f Toit Ta Tob «KANONIKOY» UTrob ia ipeitai otis SievOUvoE Is: 

¢ APAXTHPIOTHTA (ACTIVITY), 

¢ KAQAPOTHTA (PURITY), 

@ @MOTEINOTHTA (BRIGHTNESS), 

¢ NEANIKOTHTA (YOUTHFULNESS), 

¢ YOH (TEXTURE). 
oi OTO7es UTIOSiaIpodvrai TrepaITépw GE UTTOS1EVOUVGEIS - TOISTHTES OUUPwva YE 
tous Colton & Estill (1981). 

‘H ovvoAikh Ta€ivépnon Tis ToI6THTAS TOD «KavoviKOD» TrepiAapLBaveTal OTSV 
TrivaKa 3.1. 


NINAKAZ 3.1 
Hyoxpwpar ices S1a0Tdae i¢ Tig To 16TNTAG TOD «KavoviKOO» Kai O/ W105 1EVOKVGE IG TOUG 
(Colton & Estill, 1981). 
KAQAPOTHTA @QTEINOTHTA | NEANIKOTHTA YOH 
1) MAOHTIKO... ae T)AENTO ... PAXY [1)QPIMO... 1)EHPO .. . YTPO 
ENEPFO (THIN - THICK) NEANIKO DRY - WET 
(PASSIVE - ACTIVE) 2)DQTEINO... | MATURE - 2)KPYO.... ZEZTO 
XKOTEINO YOUTHFUL 


(BRIGHT - DARK) | 2)MAAHO.. . NEO 
STILL - VIBRANT IMPURE - PURE 3)EAA@PY . . .BAPY | OLD - NEW 
3)AZOENIKO... | 3)AZ@YKTION.... | LIGHT - HEAVY 3)NMPOXEKTIKO .. . | HARD - SOFT 
PQMAAEO EAEYOEPOL AMEPIZKENTO 
FEEBLE-VIGOROUS | CHOKED - FREE CAUTIOUS - RASH 


3.1.2 Tpd1ro1 pwvijs Kai pwvnTiKH TOI6THTA 


Elvai Svvatév va Siakpi80bv capas TéooEpIs PwvnTIKés TroIdTHTES yIG va 
TIEPIYPGpouv TOUS PwvNTIKOUs fous. AUTES Elva: 

1)'H opiAia (speech), SnAabh fh PwvnTiKt ToIdTHTA STW KABHPEPIVa GVVOPI- 
Aobpe, 

2) 76 KAdya (cry), TOU ETvai T6 HXSXPHHA TIS Pwvijs TO avOpdtrou TroU KAcpou- 
piZet pepe f KAater pé jovXoUS AvypOus, 

3) 76 twang, Tob Elvai T6 PwvNTIKG HXSxpwyA Tod Tporyoub100 country - western, 
Kai 

4) 76 KouSobv 1opa (ring) Tis pwvijs TOD OTEPATIKOD Tparyous 100, SnAadr 6 BabUs 
«YEATOS» TVOS TOU AkOUYETA! TUTFIKG OTHy OTTEpATIKI OKNvH (Colton & Estill,1981). 

Oi avwtépw tpdtr01 TIO’ OvopGZovTa! aTIAds TPdtIOS 1, TPdTIOS 2, k. A. Tr., 5€v 
oxetiGovtar pé TO wvqTiKd SiGypappa (register), T6 OTTOIO Ava@pEepape ord 
TIpOnyOUpEVo KEPaAaio, yiaTi T& MwvqnTiKa SicypGppata avtavaKAobv o€ pIKkpés 
HXoXpopaTikés pETABOAES. Oi PwvnTikoi TpdTTO! TrEPrypaouv XovbpiKes Siacpopés 
kai éTropévws elvan 1 iGave va atrodiSovtat Ta Siaypappata odv Kato 101 Ypapp Koi 
ovvévacpoi Tous. 


39 


3.1.3 XapaxtnpioTikG TOV PwvnTIKOV TPOTWV 


Ta& YapaKktnpioTika THv TpdéTTwV qwvijs pTOpodv va BiaipeBodv atic é€ijs 
katnyopies: a) Avr iAnmrika xapaktnp 107 kG, B) AkovoTika xapakTnp1oTika, Kat y) 
vo 10Aoy 1ka XYapakTNp 10T KG. 


a) ‘AvriAnmriké xapaktnp1oTikG. LuvoTrtiKa& avagepoupe OT1 Of 4 PwvyTiKos 
TPSTrO! pTrOpOdv va TrEP1ypa@ody aTrd Eva KOIVG OUvOAO aVTIANTITIKOV S1EVBVOEWN, 
dws avakdAvipav oj Colton & Estill, Tou trep AapBave:: 


. T6 TOVIKG OWos (pitch), 

. T6v x@po (space), 

Thy pwreivornta - €vraon_(brightness-loudness), Kat, 

. THY pivik6TnTa (nasality), éva ptropeT va TpOOTEBET Kat 
. 1) Opt (texture). 


wpwnns 


Mrropodpe va Trapatnpricoupe OT! Oi Siev@KvoEIS TiS «pwTEIvVdTnTAS» Kal TIS 
MO@IG» UTIEYOVTAI OTHY TOISTHTA TOD «KAVOVIKOD» évd TrPOGTIBEVTAI KI GAAES Oi O- 
Troies Sév TrepiAapBavovtal. ‘AvTIAnTTIKG, vas Tapatnpntis Ta€ivopeT eva pwvn- 
TIKO HXSXpwHA OTHV KaTHyopia ékeivn, TOU EXE! HIG KOIVE AvTIANTITIKH b1eb8UVON 
HE T6 UTT6 E€€TAGN HxSxpwpa. 


B) ‘Akovotika& xapaxtnpioTikd. Xnpavtikd otorxeio yiG évav BapTovo f iepo- 
WaATn, 6 OTTO TpayoubG O76 LEGO La (220Hz) Elva f KaTavopr TiS évépyeias TOD 
PAOpATOS TS ~Pwvijs Tov. 116 GuyKEKP IpEva, 6 PwvNTIKdS TPdTIOS 2 (KAGPA) xapa- 
KtypiGeta amd ioxupétates XapNA€s appovikés Kal ard éAAepn vnAdv appo- 
vik@v (tépav THv 2000Hz). Oi UTTdAOITTO! TPdTTO! ExOUV ELPU Popa é€eTaZovTas 
Héexp! 8kHz kai pé KaTHTaTH OTGOy"N TriEGEWS FXoU (Sound Pressure Level -SPL) péxp! 
904B. Alakpivovtai dpms pEeTaks Tous etre 16h) 6 TPdTIOS 1 (Op IAia) ExEI pEyIOTH EvEep- 
Yela KovTa OT6 1kHz, Ev © TPdtrOs 3 (twang) EXE ONHAVTIKG TrodOOTG évepyeIas 
otis Tepioxés ovxvoTitwy 1-2kHz Kai 2-3kHz. TéAos 6 Tpdttog 4 (ring) éxEI 
Onpavtikr évépyeia oTHy TEploXr GVvxVOTHTWV 2-3kHz KaOds Kai pEyioTO oTG 
3000Hz. Té& avwtépw paopat ka SeSopeva acpopodv T6 pwvijev /a/ (Colton & Estill, 
1981). 


Y) Dua 1odoy ka YapaktTnp 107 1KG. TA XAPAKTNPIOTIKG TiS PwvnTiKi}s 6500 (vocal 
tract) GAAGZovuv peTaks Tov PwvnTikov avwTépw TPdTrwv. 

Luykekp ipéva, T6 pijKos peyaAdve! petaBaivovtas ard Tobs TpdtroUs 3,1,4 oTdv 
TpdTr0 2, Ev TS OYX7|Pa Tapovarde! Try peyaAbTEpH SiaTopr oTSv TpdtTIO 2 Kai THY 
pIKp6Tepn yiG T6v TpdtIO 3. 

“Enrfons pé KG8060 Tis poAaK\s UTrEpdas OTS TpétIO 3 T6 PwvNTIKG GVOTHHA 
ouvééeta! pé T6V pivopdpuyya, TPGypa Trob avaépeTai Gav «ToTrOBETNHON OTHV 
pGoKam (BA. OXjpo 1.17). 'H Trepioxh To GpveTriyAwTT161KOD OPryKTipa (TiS éTrI- 
yAwtTiSas) oTdv Tpdtro 2, TapoVEIGZE! TS PEYAAUTEPO Gvolypa Kai OT6V TpdTrO 3 TS 
PIKp6TEPO Gvorypa ETO! WoTE pGAioTa, KaBds TpooTrABET va Pepe! THY Pwvr «OTH 
HGoKo» va TapatnpeTtai obo~ryfn oTHv UTEpAapuyy kr Sopr. 

‘H Katakdpugn 8€on Tod Adpvyya Elvai Siac~popeTikr yiG KGGe TPdtIO, LE KABO0- 
S1kr Kivnon KATE GEIPG TOV PwvnTIKOV TpdTIWY : 1 - 3-4-2. Maivetai, SnAadH, OT! 
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© TPdTFOG TOD «ring» avTIOTOIXET GE XALNAGTEPO AGpUyya Gir’ ST! TrapovTIGZE! O 
Tpdtros TOD «twang». 

Téos WS TIPS TA YAWTTISOyPGLYATA pois, yiG Tov TpdTIO 1 @aiveTai 6T1 UTTGP- 
xe! yAwtT Sikh Siappor| agpos (BA. 81.3.3) Otav KAeivouv oi @wvnTiKés xopbés, 
TIPAYLA Tov onpaiver OT! f yAwTTiba Sév KAgiver Evteddos. Lt6v TpdTIo 2 Ev KAEivouv 
KaGdAOV Of PwvnTIKeés XopSEs ev TS yAwWTTISSypappA pos ATrOKTG AHpITovoE hi 
pope. Xt6v Tpdtro TOD twang f popePr TO YAwTTISoypGppaToS Elva GEIPG TrOALOV 
oxXESdv TprywviKiis pop@iis pE KAE1OTH Pon pIKpi}s SiGpKEIAas Kal PLO" avofypaTos 
HEYAUTEpO AT16 Tév pUBLS TIPOGEYyIaNS (Colton - Estill 1981). ‘H pop@r Tov TpIywvI- 
KOv TIOAL@v ouvSEeTal pE Try pETAPOPG pEYGAOV TOGOOTOD EvEepyE las OTHHV TEP IOXF 
bNA@V OVLxVOTHTwWV TOD PaopaTos Tis Pwvijs, evo TrapGAAnAa 16 TAGTOS TOV 
TIAAW@v Elva ovviPws pIKPd, KGT! TOU ONpaiver piKPd TAGTOS GEpEAIdbous 
OvXVvETHTOS. LT6v TPSTIO TOU «ring» oi TAApO/ Elvan éETrions TPIYwVIKOS PE PEYGAO Kai 
oTab_epd TAGTOS Kabds Kaf pé pEyGAo pve"s TPOGEYyIONS TIPGYYAa Td OTIOIO 
onpaiver étriong peyGAn Sepedicd5n Gppovikt| Kai peyGAo TrocooTs6 évépyeias oTriv 
OypnAr TEP 10XF TOD Paopartos (Sundberg, 1987). 


3.2 LrdOpn miésEws you (SPL) kai dkovoToTnTa 


SPL (dB) 


20 100 500 1000 5000 10000 


Euxvornta (Hz) 


Syfpa 3.1. KaytAeg ions akovotétntac o€ phons ordOyng miésEws fyou Kai GuxvdTn- 
tac. Hyo! ions évtaons S€v yivovtai 76 i510 avTiAntto/ am trv GvOpuwrrIvn aKor} (Gold & 
Morgan, 2000). 
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T6é aio@npa KéGe avOpadtrivns aicBnons avfave! Aoyap1OpiKG pEé THv évTaon TOD 
épeSiopatos, STIs éxe! EtriPeBorwBET G16 TIOAAG TrEIPGpATA, TA OTTOIA wrynGAV 
OTH XPNON Tis KAipakas vreoipTréA. 'H povada pétpnons Tijs akovoTétHTaAS ETval TO 
sone, dtrov T6 1 sone elvan fh GkovoTéTNTA évds T6vou GvxV6THTAS 1000Hz EvTaons 
40dB SPL. ‘H povdéa pétpnons Tijs oTaOpns aKovoTétHTaAs Elvai T6 1 phon, Strov H 
oTGOpn akovoTétnTas o€ phons évds Axou Elva! apiOynTikad ion pE Tv oTGOpn 
évtaons o€ dB atrAod Tévov 1000Hz, Tob Bewpeita! ions ~vtaoNs ard Tév EGO 
akpoatr. 

“H oxéon peta€d tis icons P (rms) Kai ths évtaons I av elvai ywworr H 
TaXUTHTA Tob fXoU ¢ Kai f TUKVdTHTA TOD pEGOV (GEpas) P, EvTds TOD OTFO/oU Bia- 
6iSeta1 eTvai fh é€Fg (Gold & Morgan, 2000) : 


P? 


I= 
2poc 


(3.1.) 


HE Tis Baoikés TpobTIOGEGEIS STI AH TIHYA HXOU Elva ONHEIaKH, bév UTIA&PXOUV O- 
vakAdoe ig Kai OT1 T6 EGO (aépas) 5év aTroppo~G évepyeia. TS TeAeuTaio S€v ioxGe1 
YIG ofpata vwnAijs ovxyvdtnTas. 

L6ypova pé Tig Epyacies To Stevens (1956) Kai GAAwv UTTGpyXE! PIG epTrE ip Kr 
oxéon peTaks Tis HXNTIKAS TrieoNs P kai Tis AkOVOTSTHTAS S pETPNYEVNS GE sones : 


See Pp (3.2.) 


f OTrofa e€aptatai ard tTHv ovxvéThTa, THY EvTaoN Kal Try TOIdTHTA TOD fxov. TS 
OXipa (3.1) Sefyver tuTIKés KapTbAES ions oTGOp~NS aKoVoTdTNTAS (phons), TiS 
oTGOpns TiéGEwWs Odv GLVaPTNAN Tis GLXVETHTAS ATAdV APLOVIKOV FXwv. 

Napatnpobpe OT: A avOpdrtrivn akor S€v exer THv iia evaicOnola o€ SAEs TIS 
ovxvoTntes. Tv peyoAbTepn evaraOnoia éxe! petads 3 Kai 4kHz ev trv xapnAd- 
TEpn otis xapnAgs ovxvdtTyTes. M16 ouyKekpipéva oi drAof Axo! 100Hz, 500Hz, 
1000Hz, 3000Hz, 5000Hz, ions évtaons 60dB, yivovtai avTiAntToi ws, 32dB, 57dB, 
60dB, 62dB kas 58dB, avtiotorya. 

Tia v& S0bpe Thy ox€on petak’ Evtaons Kai akovoTétNTaAs, AvTIKABIOTODPE OTH 
oxéon 3.2, THv 3.1, OTE TIPOKUTITE! f Oxon 3.3 


See 1% (3:3°) 


rob onpaive! 6T1 h AkovoTSTHTa ETva1 avaAoyn pE Try KUBIKH pCa Tis EvtTaoNs. ET- 
G1 Gv avEnGeT KaTG 10dB fh OTGOpN EvtaoNs, ard THy 2.1 MpoKUTTE! STI Ah EvTaoN 
troMatAaciaZetar Kata Eva TrapcyovTa ico pé 10 Kai, éTropévws, | AkovoTSTHTA 
SimAaoidZetar. 


3.3 AvdAvon ovyvorntas Kai Kpioipes Gives 

EiSape otrv Tponyobpevn Tapaypa@o OT! fh EvaIGBNOIa Tig avOpdtrivns aKor|s 
eEatGtai am’ trv ouXvéTHTa Tov aTAdv iXwv. Ti yiveTa Spws STav oi Fxo1 avTOS 
akobyovtai TavT6xpova pE GAAous; 

Lbpqpwva pé Ta TPdipa teipapata tov Fletcher (1953), kata trv aKpdaon évds 
GTA Tévou ovyKEKp IpEevns GUXVETHTAS 6 aKpoaTrs EpappdZe! éva ETS0g wuyXoAoy!- 


42 


Kod @iATpou pé ovyKeKpipgvo ebpos Cadvns Si€Aevons. M16 ovyKekpipéva, évas 
aKpoatrs aKobyovtas évav ad Tévo TavTéxpova pé BdpuBo Trepiopiopévou 
evpous Cavng apxikG SiaKpive Tév T6vo, TOU ETIAEyETA! VE Elva! GPKETa ioxUpsTeE- 
pos TOD GopuPov. ‘EMatuavovtas, Syws, Trv oTG&OUN ioxGos Tob Tévou PEP IS 6TOU O 
akpoatiis va priv SiaKpiver Tév Tévo pEoa oTdv BdpuBo (ApXH KpioipNs Cddvns), Kor 
ouvexiGovtas trv éMdtTwon Tod Ebpous Cavng Tod BopbBou BpioKe! pid KPioIpN 
Tip PETG Gard Thy OTroia S€v ptropeT va Siakpiver maA1 Tév Tévo (TEAOS KPioILNS 
Zaévns). “Etat, f Siakpioipdtyta Tis AKoF|s ws TIPS THY TapOVOTa fF ATrOVOia TOD 
tévov BaaiZetat oT6 Adyo aria TPds EdpuBo (ZNO - S/N) péoa oTrv avwTépw Kpiai- 
HN TEp1OXH OLXvOTHTwV ToD BopuBou, étrE 15h Ew Gtr’ aUTHV, f AkOr dryvoeT EvTEADS 
Try Trapovaia Tod BopbBov. 

‘O Fletcher ovépace avté 16 edpos Gadvng Tod WuxoAoyiKod PiATpoU EGpos Kpioi- 
Ens Gwvng (critical bandwidth) év apydtepa GAAo1 epevyyntés avétrTv§av pEedd6ous 
ExTipNoNsS ALVTOV TOV AKOVOTIKOV PiATPwVv. MEpPIKEs O16 Tis KAiLAKES TV KpPIOiLwWV 
Cwvev (critical bands), Tob éxtipOnkav Kai Treplypa@ovv T6 Ebpos Zadvns ovvapT- 
GE! TAS OLXV6TNHTA,S Elval A KAipaKa Tod Bark Kai 1 KAipaka Greenwood (ox. 3.2). 


1000; 


500 


200}- 


100 


Kploipo tipog favs (Hz) 


200 500 1000 2000 
Kevrpixt] Zuxvémra (H2) 


Ly ipa 3.2. Aiapopes KAipakes petaBodfjs Tob Kpio pou evpous Gubvng o€ ouvaptnon pE 
THY KEVTpIKh} OUXVOTNTA TOO WuXOAoy IKOO PiATpoU (Gold & Morgan, 2000). 


Mi& Tid ovXve xpnoipotrolobpevn KAipaka eTvor f mel A OTTofa EXE! THY GTTAF 
GVvOAUTIKA POpPr : 


m =1125* log(0.0016*f +1) (3.4.) 


otrou f  ouxvétnTa o€ Hz. 


43 


Napatnpodpe 6T1 KaGds av&Gveta! tf KevTpiKr OUXvdTHTAa avEdvetar Kal T6 
ebpos Cavs Tod WuxXoAoyikod ~PAATpPoOV Té OTIOIO EXE! AUTH THY KEVTPIKH OVLXVETHTA. 


3.4 Kpioipes Gives Kai hyoxypwpa 

“Otrws pvnpovedoape 1116 Tpiv, UTTGPXOVLV SiG@opEs HYoXPMPATIKES 51EVOKVOE IS 
éto1 dote 660 pwvntikos FXo1 ExovTAS TO i610 TOvIKS DWos Kal THY i510 GkOVOTIKH 
évtaon va pTropobv va Siapépouv. Mia até Tis SievObvaEIS aUTES Elva AUTH TOU 
avagépetal odv «KaBapstyta» pé pia t16 Tis UTIOS eVOGVOE IS TNS «AElo . . . TRAXU». 

Lbyqova pé t6v Terhardt (1974), avr f HXoXPwPATIKH SidGotaon eapTatas ard 
TE TAGTH TOV APHOVIKOV GUvIOTWOHV TOD PGopATOS KaGds¢ Kal ard Try pETAED 
TOUS GUXVOT IK ATT6OTAGH OT6 SiGypappa THv Kpioipwv Zwvidv. L76 SiGypappa avTs 
(BA€tre OXFipa 3.3), o€ Kae Kpioipn Cdvn, bo ye1ToviKés AppoviKés S€v ETvar SiaKpi- 
GlpEs O16 T6 OGOTHYA Akos pas. 'H akor, SnAab&H, S€v avt i AapBavetar S60 Eexwpi- 


Kevtpuxn ouxvdtnta (KHz) 
04 02 os 1 2 6 10 20 


Kpiotyo ellpog fc5vng (KHz) 


Xyfjpa 3.3.2yquarikh KapTVAn pEetaBodfjs Tod Kpraiou ebpous Gubvng (critical bandwi- 
ndth) ovvaptrige! Tod pean ouxvdoTntac 560 KaBapdy Tévwy (KEVTP IKI} OVXVOTNTA) TTOU a- 
tr€xouv éva Kpio po edpos Cubving peTa€s tous. Stig xapnAés ovyvotnrtes Té Epos Gbvn¢ 
elvai orabeps év@ petaBaMerai oxeddv avdAoya pe Try KEvTpIKh) OUXVdTNTA OTIC UYNAd- 
TEPEG OUXVOTNTES (TrEpitrov 20% TH¢ KEVTPIKAG OUxvoTNTOG) (Moore, 1989). 


OTOUS TAUTOXPEvoUS aveEapTrTOUS fxOUS GAAG TOUS avapElyvUE! OE Evav HoOvad1Kd 
kai abialpeto. Eto, yiG va ptropéae! va SiaKpive! Tis 640 KovT ives GppHoviKés OGV 
So Eexwpiatous Tévous, TIpETE! VE GTrEXOLV GUXVOTIKH ATIGOTAGN HEYAAUTEpN ard 
76 ebpos Cavng Tijs avTioTOIxNs KpioipNs Cavns. [id TdV Adyo AUTS, TS HXOXPwHO- 
TIKO GTroTéAcopa S00 TETOIWV Gppovik@v eETvai évTeA@s iSiaftepo pé KaTrOIG 
aio@non TpaxXbTHTAS, Adyw Tis pH «KabapdstyTasG» OTHHV GvxVéTHTA. “Oda Ta ZeGyN 
TOV APPHOvikdv, Oi OTTOTES Elvai TAPSPOIES GE TAGTOS Kai aTTEXOLV HETAEG TOUS AI- 
YOTEpO AT16 PIG Kpfoipn Ccivn, Ove la~pépouv OTH «TPAXUTHTA» TOD HXOXPwpaTos. 
“Ooo fh GepEAISn¢ ovxvdTnTa Elvai piKpH, TEpftrov ion pé 9BHz (KaTw Sol-G2) 
Elva pavepd OT: AES Oi APpPOvIkes GUVEIo@EpOLV GE TPAXUTHTA OTS hXSxpwHa 
(BAEtrE OXFPa 3.3). “OTav dpws f BepEdiadys avéBer Tavw ard 100Hz , EoTw 131Hz 
(C3), TOTE f ETTGpEVN GppovikH Elval ord 262Hz, TOU aTrEXE! GTS THY TPT 131Hz, 
SnAaSj TEpioadtEpo atr6 Try KpioipN Cddvn Tov 100Hz. Opes, etre 161 S00 avEave! H 


TGEN TOV AppovikOv avfaver Kai Td Epos Tis KPioipNs Cavs, pETA OTS pia Tip 
TiS TENS Kai Té&vw OG EXoUPE OUVE1O~@OPG GE TpaXUTHTA OTS HXSXpwHA. Oi SGo 
appovikés OvxvdTNTES yIG Tis OTTOIES yiveTaAI ALTO BG amrEXOUV TrEpitroU 20% TiS 
GepEA1H60us, CULwva LE TS AvwTEPw OXApPa, SnAa&} O& eTvar: 


Af $0.25 fa 
(v+1/2)f, (v+1/2)f, 


<02>5v245 (3:5.) 


TIPAYPA TOG ONpaiver OT! PETE THY 5" Gppovikr OG ExovpE OBYXVON PETAED THV ap- 
Hovikdv. 

Tapa av Kavoupe Try aTrAi) oKéwn OT! Eva OUvNBIGPEVO TOvIKG KWos yi TOUS 
igpowaaAtes eTvai trEepitrou T6 peoato Ai (196 Hz), TpoKUtrte! OT! A 5S" elval oT 
980Hz, 6nAa&h, TAnoi€otepa oTdv 20 @wvoovvTovIOps (TOVAGXIOTOV yIG TH 
TIEPIOOSTEPA pwvrevTa). Adyw Tis EEGpTHGNS TOD HxoXPapatos att Tis OXEGEIS 
TOV TAATOV TOV APHOVIKOV TOD PaopATOS, ékei, TOG TG TAGTH Elva OXETIKG HIKPG, 
fh étBpaon Tov avtiotorywv Gppovikdy eTvar étrfons piKpr. “Eto! UTTEpioxvouv Oi 
évioxupeves Appovikés EXovTAS Trepitrov ico PETA’ Tous TAGTOS. 

“Av oxepOobpe OT! TIPETTE! va Elva Trepitrou ions ioxGos oj So ye ITovIKEs GppyO- 
vikés Tote TIpétrE! va Elva avTES TOU EvioXGovTa! aTTd TOUS PwvoouvTOVIGpPOUS. 
Ti& pr S1abox Kes Gppovikés, SnAady, e€foou ioxupés, Oi OTIOTES Spws OvpTrTTTOUV 
HE TobS @wvoouvTovicpols, Té i510 @aivdpevo avTIANTITIKA}S oGyxvons Oa 
oupBaiver av oi ovxvétnTés Tous atréxouv AryStepo Ard pic Kpioipn Gdvn. TS eri 
TrA€ov TroU OG OvpBET ETvar ST! KaTIOIA SéopN SiaboxikHv GppovikHv OG TéPTE! 
péoa oTriv Kpioipn Cdvn EvioxGovtas TEP IGGSTEPO TS AVTIANTITIKG OTTOTEAEOPG THIS 
TpaxUTATAS. 

Tid tovs Trapatrévw Adyous OSnyobpaote otrv pEedéTH THV PwvoouvTovIOLav 
owpms TaENS TOD Paopatos yiG Try HXoXPwpaTiK pEAETH TOV PwvnTikdv ar- 
TIK@V HXOAKOVOPGTWV. 


3.5 Owvntik6 Spyavo kai hyYsxpwpa 


3.5.1 Mnyaia pwvij Kai hyoxpwopa 

Ita avwrépw téooepa ei6n HXoXpwydTwv SdOnke pic TEprypag~r Tov 
YAwTT So0ypapLatos pois yiG KaGE TPdTIO Pwvijs KAS Kal [1G AvTioTOIXN XOVEp Kt 
TEplypapr THv SiapopHv tous. BéBaia oi PaopatiKés Siacpopés tov éxXovv 
TIEplypa~eT TpoeKvpav ard peAeTEs TIGvwW of OTTEPATIKOUS, KUPIWs, Tporyou5:- 
otés GAG Kai o€ GAAous, 6x1 EaoKnpEvous TpayousioTés, ETO! WoTE va yivel ovy- 
Kp ion pETAgy Tous. 

‘Atr6 Thy Gtrown TOD HXOXPwpatos UTTGpXE! Evas BepEdid ng Spos yic THY Pwvn- 
TIKH POUVOIKH, Gv Kal Goa~rs pETAg’ Tav SackGAwv Tis Pwvijs, 6 OTToI0s hn ava- 
@épOnke OTS 10 KepaAaio Kai A€yeTa! PwvnTikd SiGypappa f peyKioTpo. ‘AvGAoya 
HE T6 TMS GvTIAapBavetai KatTOI0S Tis HXxOXPWHATIKES Sia@opés Siver Kai Eexwp1oTH 
Siaipeon Tov PwvntikOv Siaypappatwv. EiSape 671 oi 116 xovbpixés Siacopés otrv 
Pwvntikh TosthTa atreiKkoviGovtai pé TOUS dpous TUTTIKS (modal) Kaf pEdTIKO 
(falsetto) pavntikd Sicypappa. Pid T6 TUTTIKG Siakpivovpe éettions Tis UTFOTTEpI- 
TITMOEIS PWPAKKIKG (chest) Kai KEPaAIkd SiGypappa (head register) (Hirano et al 
1970), dcov a@popa oTrv avbpikh wv. Lypavtixd pddo oTrv SidKpion Tdv 
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ovntikav Sioypappatov, eiSape Ti traiZe f OvxvétNTa Tis GepE1d6ous appo- 
VIKAS, 1 OTTOfa GvTIOTOIXET OTH OLXVETHTA Pavnons. Eto1 T6 BwpaKikd Sicrypappa 
XpNoipotroieitar yic& xapnAgs ovxvdTyTEs Pavnons evo TS KEPOAIKG yi LYpNAgs 
OUXVETNTES. 

‘Emions T6 yAwtT1Sdypappa pofis oxetieta: Gpeoa pé 76 PGopa Tis THyalas 
ovis Kai Etropévws pEé TS HXSXPOPG TNS. EiSape ST! 600 116 OPAAS Kai PE pIKpEéS 
KMoeIs Tis PaGEIS avolypatos Kai TPOGEyyIONS TAS YAWTTISIKiS OXIOpFS ETval TS 
yAwTT18d6ypappa, Té6o0 trepiopiCetai A GUpPETOXH TOV LINAdV AppoviKOv OTS 
Paopa Tis TYyAIas Pwvijs Eva T6 AvTioTpo*oO ioxGE! yIG YAwTTISSypappa PE aTrd6- 
TopES pETABOAES. MeycAo TAGTOS yAwTTISoypaypatos onpaiver ioxupr GepEd1d5n 
Gppovikr (Sundberg & Gauffin, 1979). Lé OAovg ToS avatrvoelbeig TUTTOUS 
povijcewy, étreiSr Tepvde aépas péoa aT16 Tis PwvnTikés xopSEs Sypioupyeitar 
oTpoBiAiopds, pé atrotéAcopa trv Snpioupyia Sopbpov ot6 @aéopa Tod 
Trapaydpevov fxov. Mépos THY PwVNTIKOV HXOXPOPATIKdV SiapopOv peTaks av- 
Spv Kaif yuvaikOv qaivetai va o@eiAwvta: otiy Tyaia @wvi, pe KUpIdTEph 
Siapopa oT6 TAGTOS Tijs GepeAidSous, dtrov Tod avbpds Elvai GoBevéotepn (Colton 
- Estill 1981). 

‘Erre18n, yevika, fh ioxupdtepn Gppovikr KaBopiZe! trv oTGOpN TOO Hxov Kal, Hy I- 
S1a, dtws Kai oi GAAEs Appovikés, EvioXUovTal G116 THY abENoN TOD pYepOD KAE10/- 
patos (closing rate) tig yAwTTib0g (Fant, 1979), ovveTtayetai OT! A évTaoN TOD 
hxou av avetar pé trv avqon avtod Tod pubpod trpogeyyions. ‘Etre16r, Spws, of 
OWNASTEpES Appovikés EvioXGovTA! Tep|oGdTEPO ATS Tis xapNAgs (UE pEfwon TIS 
KNOns TiS PaopariKijs tmEepiBGAAOVOAS Ts TIHYAias ~pwvijs) TpoKUTITE! OTI 1 
avEjan Tod pubpod tpovEeyyions Tis yAwTTib0¢ KavEI Td «TTpio» T6V PwvNnTIKd 
ixo. 'O teAeutaios eiSape OT oxeTiCeTal pé piG peyGAn S6vapn trpocaywyis Tov 
@ovntikav xopSov ovvévacpévn pé peyGAn UtTroyhwtT151KH Tieon Kai TATE IG YAwT- 
TISIKH TEp1oyxt (pavnon poss), evo av Elva oteve fh yAwTTISiKH TEp1OXH OUpBaive! 
76 avTi@ETO (TrETTIEOLEVN advan). 

TéAOs Elva Xpraipo va ava~pepGeT STi fy PwvnTIKH 656s (vocal tract) pTropET va é- 
TIPPEGOE! THy TINyYAla wv] pEow TiS GAAayi|s TV PwvooUvTOVIOTIKDV OUXVOTHTWV 
Kai éTropévws TiS «aio@nans» Tis Pwvijs. “Akdpa, T6 i510 pTropeT va TIPOKAAEGOUV 
Kai poivépeva OvvTOvIGpOD péoa OT6v UTTOyAwTT151K6 S1G5popo pé Try xapNAdTEpH 
ovxvétTnta trepitrou oT& 600Hz yid Tous éviAikes. “Ocov a@popa Ta PwvnTiKa 
Siaypappata, treprypapetar pdvo fh Siapopa oT6 TAGTOS To’ yAwTTISoypappaTos, 
OTIOU T6 PEGATO Kai TS PEUTIKO PwvNnTIKd Sicypappa ~xouv pEYAAUTEPO TIAGTOS OTTd 
T6 OWPAKKIKG KAS TUTTIKG AvTiOTOIXA HE GaPEGTATO ATTOTEAEOPA PIG TG «TrGGa» 
ove Adyw TiS HEYGANS BepEAicSous Appovikijs. “Etrions, HIG 1116 KOKOTE IVF» Pwve 
éXe1 peyaAbTEpo TAGTOSG évavTI PIGS 11d «pwreEivijsy, KABG@S Kal, yIG YapNAEs 
évTGOEIS Kf TOVIKSTHTES TO TIAGTOS ETval pEeyGAo pE avtioTOryN GepEdi6n (Hirano 
et al, 1970). 


3.5.2 Owvntikt] 056s Kai hySxpwpa 

Eiéape 6T1 Of 640 PATO! Pwvoovvtoviapos SiapopoToioby Ta Pwvijevta pEeTAgS 
Tous avaAoya pE Tis TILES TOV GUXVOTHTwWV TOUS. ‘Erte15r] GAO! 0] PwvOOUVTOVIOHO! 
OVVEIOPEPOLV OTS GUVOAIKG HXSXPwWLA TiS Pwvijs, ETva1 Paveps 6T1 fH SidKpi0n 
petals Tov pwvnévtwv BaoiZetai otrv HXOXPwWpAT IKK Sia~opotoinan efaitias THv 
Siaopet ikOv Tipdv ovxvoTHTwv Tov S60 TPTwV PwvoouvToVIGL@y. AUTS a~popa 
Kai T6 Tpayoub: Kai trv OpiAia a@pod éxoupe Tv idia SidKkpion peTags Tov 
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@ovnévtwv Kai ord 640 ATE E16n PwvNTIkOv Hywv. “OTav 6yws TPSKEITAI yIG TIS 
Sia@opés petaG tpayovsi00 Kai cuvnOiopévns opiAias TéTE T6 TparyoUS: Bia@é- 
pel Od THv OpiAia w> TPG Tis OVUXVETNHTES Kai OTGBYES ioxbos ddwv Tov 
@PWVOOLVTOVIGPOV Kat KUPiWs ws TIPdS TOUS LWNAFS TAENS PwvoovvToOVIOpOUS. [1G TS 
OTTEpATIKS Tpayous: éyive, OTG TIPONyOUPEVA, Pavepr]  GVYKEVTPWON TOV LYNAdvV 
@wvoovvtoviap@v petakG tous (clustering) pé atroTéAcopa TS YAPAKTNPIOTIKS 
«TAX» HXSXPwpG Tov, KGT! TOU Sv TapaTnpETta oTHV GUvAON Op IAic. 

Mié GAAN onpavtiKt Siapopa petakds tpayouvsi00 Kai OpiAias Elvai OT! OTS 
TpayobS1 16 PGopa Tis TyAias Pwvijs TpETE! va Elval, 600 T6 Suvatdv, oTABEPS 
@S TPds Tis GAAayEs Tis TovIKOTHTAS Kai TiS EvTaONS TiS Pavnons, eva Sév 
amraiteita! AWTS OTH OpiAia. ‘O Adyos Tro GupBaiver ALTS ETvar fh AVTIANTTIKH 
a€iwon amd T6 AkpoaTrpio yiG Opoloyéve 1a OTS HXSXPWLA TIS Pwvijis aveEapTHTA 
amé trv TovikéthTa. M' GAAa Adyia, Sév éxe1 ONpacia av Tpayouvbde! LYNA€s Hh 
xapnrés votes, oTd Eva Ff OT6 GAO CPwvnTiKd Sicypappa, pé Tov Eva f TOV GAAov 
TpSTIO Pavnons. Ekeivo TOU TpEtrE! va EXN, Elva T6 Va AkOUyeTa! OT! TPayovHGE! 
© TpayoubiaTHs HE Opoloyevés HXSxpwpa. Oi HYoxpwPATIKES iS16THTES PIGS véTAS- 
@POdyyou eapt@vtai amd Tis ovxvéTHTES TV ioxLpOv Kal GOBEVoV pPEPIKav- 
APPOVIKY TIPGypA Trob EvOEWS KABOP/CETA! ATTd TOUS PwvooUVTOVIGLOUS. 

'H péyiotn évioxvon Tov Gppovikdv ovpBaiver otis PwvoovvTOVIOT KES GVXV6TN- 
TEs, OTIWS HSN ExovpE Gvagépel, Kai etions éeTMpEdZeTal Kal aTTd Try TUKVOTHTA 
TOV PwVvooUVTOVIOLGv. EiSape OT! Gv fh Atr60TAGN pETAEG 640 yeITOviIK@V Pwvoouv- 
TOVIOPOV UTIOS ITIAAG 1AOOF), TOTE ALEGvE! | SUVaTSTHTA EKTrOpTTAS YoU KaTa 6 dB 
o avTés Tis ovxVETHATES Kaf KATE 12 dB oTryv évbiGpEoN Trep1oxH, SNAGSH EvioxveTat 
TIEPIGDSTEPO TS HETAEG TV PWVOGUVTOVIOTIKHV GLXVOTHTWY PAGPATIKS TpijpAa. Oi 
vwpmdtepns TENS Pwvoovvtoviapos Elvai UTFEGBUVO! YIG TS PwVATIKG HXSXPWHA - 
Tiptrpo. EiSiK6TEpa 6 40g PwvoouVvTOVIO"dS ELOUVETAI yIG TS TIPOGWTTIKS OTOIXETO 
TOV HXOU Tis Pwvijs, oGppwva pEé T6v Sundberg (1987), Kai EfapTatai ad T6 pi}KOS 
TiS Povntikijs 0600 Kat Tis SiaoTdGEIG THS PEGA Kal yOPw aTId Tév AapuLyyIKd 
owAfjva. ME aay Tis B€ans TOD Adpuyya, yiG TOUS OTTEpATIKOUS TParyoUbIOTEs, 
étmippecZovtai oi Pwvoouvtoviopos 3ns, 4n5, Kal 5n¢ TaENS Kal pai Tous Kat Té 
PWVNTIKS HXSxXpwpPA. TS aioOnpAa TOD HxXoXPapatos Elvai «pwreivdr yiG Lpwpyevo 
Adpvyya, Kai «OKOTEIVdy yi XaLNASTEpN Bon Tou, GUEwva PE THY HXOXPWHAT IK 
SiebOvvan Tis Pure ivotnTAs. 

Metags avépav kai yuvaik@v, A 116 ONpavTiKh Siapopa otry avTiAnWn TiS 
TIOIOTHTAS THs Pwvijs, aptatar pGaAov ard Try ouxv6THTA Pawvnons Tapa att’ Tis 
@WVODUVTOVIOTIKES OUXVETHTES, Eva f AvbpiKH TroIdTHTA eLa~avietar TANpws Edv 
© OPIANTHS XPNOIpOTIOINGE! TS WETIKO Sicypappa. ‘O 405 Pwvoouvtoviopds ETvat 
wnAdtepa otis Paptqwves Aupikés TpayovbioTpies ATG OTI OTOS O€6@wvous 
avbpes (Tevdpous), Adyw peyaAuTEpov pKOUS TOD ~wvnTiKOD Opyavou Tav avbpav. 
“Ero yi& THv iS1a ovyxv6t ATA Pavnons UTGPXE! Cars HXoXPwHATIKH Siapopa 
peTaks Tav Bapy@avov, Tro’ Exovv «padakd i AEio» HXSxpwya, Kai THv o€vPavov, 
oi OOO! XapaKTNpiGovTal ATT «TPAXL f GypPlo» HXSxPwpA, avaAoya pE Tv HXO- 
XpwpaT iki S1eGvven oTHv OTTOIa yiveTat f SiacpopoToinan. 

TéNos, 1 EvpivoTroinon KGtToIwy pwvnévTwv Trapaye! Eva iSiaitepo aioOnpa TiS 
ovis Adyw Tod iSiaitepou HxoXpwmpatds ts. ‘Erre16r) UTTGpXouv SiG@opo1 TpdTr01 
évpivoTroinons S€v gxoupe tTavtote TO i610 HXOXpwHATIKG GTroTéAgopa. Td 
a ivpevo exe! pedeT|BET AkovOTIKG, STIWS Sn ExoupE GvacepbeT, GAAG dTT6 TrV G- 
Town TiS AkovOTIKiS avTiANWprS Tov, Sév eTvai edKoAo va EpevvnBET E—' SooV 
ovvapTatar ioxupa A716 yewypa@ikés Kai TOAITIOPIKES OUVIOTMOES. 


47 


KEDAAAIO 4 


H MEXPI TQPA TAEINOMHZH TON ONMEPATIKON KAI PAATIKON 
®ONON 


4.1 Eloaywytf 

Oi OTrepat ikés pwves aT16 THy Gtro—pn Tis HOUTIKOAOYIas XapakTNPIGovTal, STIWS 
EXOUPE Avapépel, ATS THY PwvyTIK TOUS ExTAON Kal A116 TS MwvATIKG SiGypappa. 
Baoe! Tig pwvntikiis Tous ExTaons oi pwvés Ta€ivopobvtai o€ TpEIs BaciKés 
KaTnyopies, Té00 oi avbpiKés 600 Kai Oi yuvaiKeies ev UTTGPXE! PIG EvpUTEPH 
Ta€ivopnon Tov OTTEpaTiKHv Pwvov, AapBavovtas UT’ Siv TS HXSXPwpA Ti}s KGOE 
wvijs Kai 116 ouyKeKpipéva Tov iSiaitepo BeaTpiKd pdAo TOU avTH A Povey TaiZer 
OTHy OTrepa. TS (wvnTIKd Sicypappa KaGopiCer pid TeEpIoxH voTHv Tis POUOIKIS 
KAipaKas Léoa OTHHv OTTO{a Oi VdTES AkOGYOVTA! OYOIGHOP~PES ws TIPSS TS HXSXPwLA. 
Adyw TIS HEYGANS PwvnTikiis ExTaoNs, yiG Tis avayKEs TOD ALpIKO BeaTpov, Tav O- 
TEPATIKOV TpayoUbioTaY (TrEepftrov 2"? OKTGBEs) SEV ETvai SuvaTdv va ExPwovnBodv 
des O1 VOTES PE TS 1610 OLOIGpOpPO HXSxpwpa Kai yi’ avTS ywpiCeTa! SAN Hh 
@ovntiky ékTaon o€ TEpioxés Opo1poppwv voTdv SnAad Ta wvnTiKaG 
Siaypappata. Té6 iSiaitepo HxSxpwpa KGGe Siaypappatos yapaKtnpiZer try pwvy 
kai ouveropépe! otriv yevixétepn ta€ivopnor ths. Oi tpeis Bacikés KaTnyopies 
OTTEPATIKOV wvav oxeTiZovtai Kai PE AKOVOTIKG YAPAKTNPIOTIKG StIwS EXE! 
TIPOKUWeE! ATTd TrHv Epevva (Cleveland, 1977, Dmitriev & Kiselev, 1979). 

‘H éws Tapa ta€ivépnon Tv wadTiKdv pwvdv aKoAovOodce trv OTTEPATIKr 
Ta€ivopnon ws pds Tis THES BaciKés KaTNyopies, pE Boon THv PwvnTiKh ExTaH 
xwpis va Siakpiver Hxoxpmpata. ‘Opws, Seped16n Cytrpata tis BuavTivis povai- 
KijS OTTWS, TS PAATIKG OOS, f PwvyTIKH atrd6500n THV ONnLEIOypa~PiKov onpasidv 
kai TOv Hywv Sév ptropobv va peAeTNBobv av Ev yive: capris SidKpion peTaks Tav 
OATIKOV pwvdv ws TPds TA HXoxpmpaTa. ME avTa Ta BEATA GoXoAObpaOTE O° 
QutHy TH évotTnTa. 


4.2 Td E16n THY pwvey OTd OTTEPATIKG TpayouUb: 


4.2.1 H Baoiky ta€ivopnon 


‘AT6 T6 KE@GAGIO TiS avaTOpiAas Kai GkOVOTIKi}S TOD PwvnTiKOD Opydvou yvwpi- 
Zope OT1 TS Kpos TAS voTAs TOU ExpwveTtai, KABOPICETAI KUPIWS AT16 TS PFKOS, THY 
TEON Kai THY TOACVTOUpEVN HACa THY PwvnTiKdv xopSOv, XaPAkTNPIOT Ika TE OTTOTA 
puepiZovtai a116 Tos KpIKOBUpEOE Seis Kal TOUS OUpecapuTaivoE 1bEis PUES KUpis. 
‘Erre 181) elvari paveps 6T1 KGGE GvOpwrtos TrapovaidZei CexwploTés TipEs ALTO TOV 
XAPAKTHPIOTIKOV OUpTEpaivoupe STI SEv pTrOpodv SAO! va EKPuwvridovv Tis iS1Es 
VOTES PETAED TOUS GAG avTEs Siapépovv Tdd0 ws IPSS THY O€bTHTA 600 Kai TV 
Tro1d6tTHT& Tous. BEBaia 1 TOISTHTA TiS Pwvijs emippedZeTa! Kai ad GAAous, et 
TIAEOV AUTOV, TAPGyOvTES, STIWS Abn Exope AvagéEpel. 
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"EkT6s TiS ETrBpaons THv avaTopIKOV YApAkTNPIOTIKOV OT6v EAEYXO TIS Pwvi|s 
uTTapxovv Kai iSiaitepes «TexviKes» TIS XPHONS TOO PwvyTiKOD GVOTHPATOS Oi 
oTroies éETrIppecZouv TéC0 THY PwvnTIKh EkTACNH 600 Kai THY TIOIdTHTA TiS ~Pwviis. 
Mé trv BorGe1a avTav Tav «TEXVIKOvy Aue OTI KTOTIOBETETTAIM KATGAANAG 1 Pwvr} 
yiG T6 TpayoUd:. M’ GAAa Adyia OTGpXE! OTS OTTEPATIKG TparyoUS: Eva «OTHHOIPO» 
OTH ove Tob S€v UTTapXE! OTHV OpIAia. “Eva Trapabe iypa pias TETOIAS «TEXVIKAS» 
eTvat fh KGB060s Tod Adpvyya yi Try Exavnon LWNAdv voTav (Sundberg, 1974). 

Xt Pwvnt ik povaikn, Strws SiapoppaOnke otrv Avon, pE Tig KATGAANAES AU- 
GEIS TOU S68NKav OTG TIPOPAPATA ToTrOBETNONS TS Pwvijs, OTSv EAEyXO TIS ava- 
TIVOAS, OTHHV Siebpuvon Tis pwvntiKijs ExTaons KaBdc¢ Kal oT6v ~AEyXO TOD NXO- 
xpapatds ts, oi pwvés Siaxpivovta: o£ TOAAES KaTNHYOples PE Tis 16 yEeviKEes ATS 
aurés Tis yovaikeres f Trad iKés pwvés Kal avdpiKés pwvés. 

X16 oxijpa 4.1 opiZovtar 74 Ei6n TOV Pwvdv BaoE! TiS PwvnTiKi}s TOUS éxTAONS. 
X16 i610 oXipa opiCetai capes f aKpiBIis Oxon pETAEG Tis pEONS véTas La Kal 
ToD apiBpod OKTGBas ord Tidvo, f OTVOia gxe! E€ OPIopoD oVvyxVdTHTA 440Hz. 
Xbpq~ova 6€ pe trv ayyAoca€wvik tTrapaotaon elvar h pdt véta Tod AioAiou 
TpdtTrov Tav apyaiwv “EAArvwv : A, B, C, D, E, F, G, A’ 6 Otroi0g avTioTOIXET OTH 
Ge1pa : La, Si, Do, Re, Mi, Fa, Sol, La’. T6 ypappa A TpogpxeTal AT16 TS TIPATO yaya 
Tis Aéfews AidAlos. “Etol A TEeAIKH TapGoTaoN TiS péONS voTaS La eTvali: A,(440) 
dTIws KaBopioONnke A116 THYv Evwon AleBvav Npottrwv (International Standards Asso- 
ciation - ISA) odv Trorykdopia aTrobeKkT6 TpStuTIO Kai A€yeTat «concert A». 


MINAKAZ 4.1 
Bao iki KaTnyop lorroinon oTreparikby pwvadv BoE! TIS pwvnTiKis éxraons (64). 
ANAPIKEX OQNEZ FYNAIKEIEX OQNEZ 


1) Ba@Uwvos (Basse Fa2 - Fa4) 1) Bapipwvos (Contralto Fa3 - Fa5) 


2) BapUtovos (Baryton Sol2 - La4) 2) Meadé@wvos (Mezzo soprano La3 - La5) 
3) O&Uqwvos (Tenor Si2 - Si4) 3) Ywipwvos (Soprano Do4 - Dob) 


‘H @vOpatrivn cpwve EXE! TOvIKG Spica Kal TPds TA TraVW Kai IPSS TG KGTW TIS G- 
vwTépw Pougikils KAipaKas Tob AidA1ou Tpdtrov. La avwTépw oxAHpaTa Trapovaid- 
Zovtai of @uaiodoyiKés pwvnTikes EKTGOEIS TOV cid@V THY Pwvav, av Kal, STIWS 
elvar evvénto, ptropodv avTés va étreKTeivwvTal Tepioodtepo, of eaipEeTiKés 
TIEPITITUOE IS. LUVAGWsS, f AvOpdtrivyn Pwvi Kiveita! peTags 80Hz kai 1100HZz. 

Oi yevikés Katnyopies TOV OTTEPATIKaV Pwvdv Tis OTTOIES AUTES SiaKpivovTa! 
TraploTavovtal oT6v TrivaKka 4.1. 

Oi avwtépw pwvqntikés KaTNyopies Siapépovv pETAgs Tous ws TPs TS KEvTPO TIS 
@WVNTIKFS TOUS EKTAONS, StTIWS EUKOAG TIPOKUTITE! Td Tis KaTAK6pUGPES PABboUS 
TOD OXFpaToS 4.1 evo TG pKN TOUS PaivovTal Trepftrov joa pEeTakG Twv. ‘H pwvnti- 
kf éxtaon Aortdv évdc étrayyeApatia oTrepaTiKod TpayouSioTi Eivai tepitrou 2 
OKTGBES. 

Nepaitépw Sidkpion peta’ Tv OTrepaTikov Pwvav pTropeT va oTIGpEE! Travw 
OTH Boon UTroKe ipeviKOv KpITNPiwv GAAG Kai GVTIKEIpEvIKOV Etrions. “Eto! avGAoya 
HE TOV XAPAKTHpa TIS Pwvijs (kaTI TO PGAAov Treptypa~eTan PE Tv Spo HXSxpwpa) 
EXOUHE TH KaTwWTEpw TAa€iv6pNoN TOD TrivaKa 4.2. 
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JOAN A BaBiqaros 
MOPIA Hz | Aup ing Ba®iqpavos 


— 42,130.82. «Dod 

54) 146.84, Re3 

66, 164.82 Mi3 

72 174.62, Fad 

84, 196.00  Sol3 

96 220.01 Lad 

408, 246.95 Si3 

“114 261.63. Dol 

426,293.67 Red 
138 320.64 


Ladl 
__Si4 


Red 
Mi5 


987.80. 
1046.54 
1174.70, 
4318.55 
1396.96 


Zyfpa 4.1'H pwvytixr yevikh ta€ivounon thy pwvdv avdadoya pé trv pwvyTiKr TOUS 
éxraon (pitch range). 316 apiorEeps Epos trap1oTdvovtar GE TrivaKa O/ dvTIOTOIXEG OUXVd- 
ThTES Tv Tévwy Kat of 61e0vETs GUpBoA1opor Tous TaPGAANAa pE TA BuGavT iva pdpia THs 
KAipaKos, Gewpivtas adv xapnAdrepn trv vora Fa2 (0 pdpia). Of paBSo1 oT6 5e€i6 pépos 
Seixvouv 6 Baaikd pwvntikd eSpos KaOE PwvNnT Kf KaTNyopiac. 
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MINAKAZ 4.2 
MiG ta€vopnon oTrepar ky pwvdv Baoe! TOO BeaTp1KOU poAovu TrOU KOAOvTA! va 
traifouv oriv Omepa (Evotad1avob, 1925). 


ANAPIKEZ OQNEX TYNAIKEIEX OQNEX 


1) Yré@uwvos (La1) 1) Baptwvos (Contralto fj Alto) 

2) Katw BaBUwvos (Basse grave, Basse 2) Ywiqwvos (Soprano aigue) 

taile, Basse profonde, Basse noble) 

3) Avw i Aupixdés Ba@iuwvos (Basse 3) Apapatixy Ywpipwvos (Soprano 
chantante, Basse d ‘opera comique) dramatique) 


4) Katw BapUtovos 1} Bapitovoc Tod 4) loxupa Ywipwvosg{Forte Chanteuse) 
Donizetti 

5) Avw BapUtovos 1} Bapitovoc Tob Verdi 5) Mead@wvog(Mezzo) 

(Baryton tenorisant) 

6) OSpwvos éhappas StrEepas (Opera a) Hp1Bapi@uvos (Stolz tf Viardot) 
comique) 

7) OfUpwvos Strepas n [Ipmtog O§u- B) Hpwwwipwvos 

wvos ff Aupikdg O€i@wvos (Tenor d* 

Opera, premier Tenor, de traduction, demi 

caractere, Tenor lyrique) 

8) O€wvos ioxupds (fort Tenor fj Tenor 

dramatique) 


Lrév trivaKka 4.2, yi& Try KaTHYOp1oTrOInoN AapBavetar LTT Swiv Kai T6 iSiaitepo 
POVNTIKS HXSXxpwHa Tob TpayoubioTH TOKE IpEvoU va éTriAEyeT YI TOV KaTEAANAO 
BeaTpiK6 pdro, STIS PaiveTat Kai aTT6 T6 Svopa TiS KaTHYOPIas TOV. Xwpis va ava- 
epSobpe o€ AeTrTOEpE IES, TAPG TS OT! f AvwTépw Ta€ivdpNon TpogpyxETar cTrd é- 
va TraAnd BiBAio tod ‘AAs€avipou Evota®iavod ('H @wvr 616 Gopa Kai AaAidy, 
1925), avth 5€v Sia@éepe: onpavTikad Gd obyypoves Ta€ivoproEeis Tapa Triv 
TIPOGOHKN Kai AkOVOTIKOV OTOIXEiwv (NivaKas 4.3). Té Bacikad yapakTNpIOTIKG y1G 
KGGe Ta€ivounon eivar fh éKTaon TiS Pwvijs Kai Té idtaitepo AHxdxpwya KGOE 
@ovnqtikis KaTnyopias. 


4.2.2 Nepdopata (passaggi) THv pwvnTikOv Siaypappatwv 


‘HEn avagepérixape oTrv 6po0 PwvntiK6 Sicypappa. Efetaoape trv oxéon Tou pé 
Try pawvnon Kai Teplypawape p1G KaTG TIPOGEYyION avTioTOIXia pETAEG TOD Ei50UG 
Tov Siaypappatos Kai Tod EiSous Tis Pwvnons. LupTrepacpaTiKG, aTTS Thy atrown 
TiS Puaiodoyias THY PwvnTiKOv xopbOv, OG A€yape STI Kaas pETaBaivoupE ard 
éva XapNAd Sicypappa o€ évar UpnAGTEpO Oi APXIkG Evepyor PupecapuTavoE 18ei¢ 
HWEs atrevepyotro1obvTa! Bap iaia eva évepyotro1obvtal OAogva Kai TEPIGGGTEPO Oi 
KpikoBupeoe Seg pwEes (Sundberg, 1987, Titze, 1994). "O Ba®yds akapwpiag Tav 
@wvntikav xopSav étiong taiZe: Eva pddAo oTrv GAAayh ToD Siaypdppatos é- 
Eaptapevos amd Tv GvTaywvicys pEeTAg’ THY PwvnTiKOv ovvdeopwv, TOV Pwvnti- 
k@v pUdV Kai THv Kp 1KOBUpPEOE 150v. 

Npaxtixa, TO Qaovqntikd Siaypappata KaSopiZovtar amd Ta «mEepdopaTa 
(passaggi) Tis Pwvijs TA OTTOIG Etrions KAaBopiCovTal EpTTE IPIKG ws eEF|S: 
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“Orav 6 OpiAntiis, KaBds aveBGZE! GUvEXHS Try TOvIK6TNTa (pitch) TpayousOvTAs 
o€ bWnAdtEpEs vdTES aTId avTES Tig KABNPEPIVAIS OpiAias, PTdoE! OTs TPwTO 
Tépaoya, téTe apxiler va xpnoipotrolsT THY «pwvaxTr» qwvr, Tov. AUTO T6 
TreTuxaive av€avovtas Tév pueyG pofs apa Kai Ty UTToyAwTTISIKH Tieon KAAds 
kai trv oTGOpn Evtaons, OTrws H6n ExoupE GVaGEpE! TIPONYOUPEVWS. 


TINAKA 4.3 
Karro1es pwvnrixés KaTnyopies GvdAoya pé trv €€e1Sikevan TOO GeaTp iKOd poAou Tro 
éxouv aroxtrjae (Titze, 1994). 


Buffo Kaopikr pave 

Coloratura (primarily soprano) Evxivytn pwver] yic TrOAG UWnA€s voTES 
Contra (alto) E€a pet ike XapnAr Pavel 

Counter (tenor) ‘YupnAy avpikh pave pé pado€étTO 
Dramatic Avvath powvi) yic SpapatiKkots pdAous 
Flageolet (soprano) YwnAn, Aetrtr adv Fxos pAcGoutov 
Helden (tenor) ‘Hpwikr, Aaptrpr, ioxvpr pave 

Lyric Avp kt) pedwdiKr pave 

Profundo (basso) E€apetika XopnAr pwve} 

Robusto Pwporéa pwvri yic 6trepa Verdi 
Soubrette (soprano) Ehappd pave trarxvi8 169 1K 


Spinto (primarily soprano & tenor) EAa@pd TrpowSqpEvn Pave Adyw HAiKias 


Mrrope7 va ouvexioe! Trepaitépw trv Gvob0 Tod ToviKod bWous, p6vo TOU Tapa 
TIpétret vo «oupAicem yid va Tparyovbrjoe! Té6o0 UwnA€gs votes. AUTS T6 ONETO 
elvai 16 SedTeEpo Tépacpa TEpa A116 TS OTrOIO 6 OPIANTHS SEV pTOpET VE «pwva€e 
xwpis va UTIapEe! KatTws Eva KOTIGOIPOy OTIV Pwvr] TOU. AUTO T6 SeUTEPO TEPAGpA 
oxnpatiZe: trepitrov éva TéAEIO povdIKG SiGoTHpa TeTapTNS (ue Adyo OVXvOTTTHV 
4:3) pé Thy ovxv6THTa Tod TIPwTOU TrEPGOPATOS. 

Té €etrépacpa tot SebTepov trepdopatos oTots éTrayyeApaties OTepaTiKos 
TpayoubioTés yiveTal EiTe KaTA@PEKYOVTAS OTS WEETIKO SiGypappa (WEedTIKN Pwvr)) 
EITE XPNOIPOTIOIMVTAS THY TEXVIKH THS KEPOAIKAS Qwvijs. ‘H TeEp1oxr GvapyEeca oTa 
860 Trepdopata A€gyeTa! TEP 10XF TEPGOpaTOS (zona di passaggio). 

‘H govi, Otav Bpioketar o avTHy Thy Zavn TEpGopaToS Kai TPKE ITA! Va LETA- 
TpatreT G€ KEaA Kr AéyeTar «Ee IKTH» Pwvr (mixed voice - voix mixte) (Miller R., 1993). 

Oi vétEs otis OTTOIES AVTIOTOIXODV Ta PwvnTIKG TrEPGopaTa eapTa@vta1 GAAG 
Kai étrippecZovv T6v KaBOPIOUS TAS PwvNTIKAS KaTHYOpIas TOU avrKE! 6 Tparyous1- 
otis. Fic Trapaderypa, 6 Aupixds ‘Ofiqwvos éxe1 PwvnTika TepGopata otis voTES 
D4(Re4) Kaif G4(Sol4) ovpq@wva pé Té6v oupBoAiopd ISA, év 6 Bapttovos éxEI 
TrepGopata otis votes B3(Si3) Kai E4(Mi4) (Miller, 1993). 

Avényévn Spactnpidtnta Tv GupeoapuTaivoe Sav oxeTiCetat pé Thy BwpaKKIKt 
ove} ev avEnuévn KpikoBupeoe 161Kr Aeitoupyia ouvbéeTa! pe THHV KEPAAIKH Pove, 
OTTWS pTrOpeT KavEis vo GUpTTEpGvE! PEAET@VTASG TS TPHTO KEPGAaio. AUTES Oi 540 
guvés pTropodpe va Trobpe OT! eivai Ta SG0 peyGAa Movntikd Siaypdppata, Tap" 
Odo TrOU EXOUHE GvapepE! APKETG A116 ALTA. 


52 


“Etre 16r| peta€G Owpakkikhs Kai KEPOaAIKAS Pwvijs oi OVGIAOTIKGTEpES SiacopEs 
elvoi f ToviK6THTA Kai T6 HXSxPwHA, EP’ SGOV fh TIPwTH GvaepEeTal KUPiws OE 
Xapnrovs Tévous évd | SeGTEpN GE LIpNAows, y!° ALTS 6 TPdTIOG TaAGvTWONS TaV 
@wvntikav xopS@v elvai Sia@opetikds yiG avtTobs Tobs 600 tpdtrous TOD 
tpayouSi0b. 116 ovyKexpipéva 6tav fh OvyxV6THTA Pwvricews elvai YapNAH, T6 
yAwTT 151k6 KAefoipo a&pxie! G16 TS XOPNAGTEPO TpAPA TOV PwvnTIKOV xopSav Tro 
elvai Kovtés, Traxeis Kai yoAapés, Kai petatoTiZeTai ory - O1yG IPSS TA TrGVW, 
Snpioupy@vras Kbpata oTrv avedtepn eTipaverd Tous, TA OTTOIAa TakibeGouv 
avrideta a6 TH TAeUpG TOD BupEoE 500s xSvbpou. “OTav f ovxvéTnTa pdvnons 
elvai bwnAr Sév TapatnpETtai Kavéva YAWTTISIKS Kop Kai PaivovTa! va KAEivouv 
TavT6xpova ka@' Ao T6 BaBOs TiS yAwWTTISIKi\S OXIOpiS Oi, THpa IG, AeTITEs, 
pakpés kai Tetapéves pwvntikés xopdés (Sundberg, 1987). 


4.2.3 AKOVOTIKG XAPAKTNPIOTIKG TOV OTTEPATIKMY PUVOV 


'H ta€ivopnon Ta&v OTrepaTikOv Pwvdv éxe1 BpeGeT OT! OXETICeTaI GEA PE TH G- 
KOVOTIKG XAPAKTNPIOTIKG TOUS. [1° ALVTS BG avaepBodpe Tig ONPAVTIKGTEpES 
HEAéTEs TOU Exovv yivel GO AUTS T6 BEpa. 

‘O Cleveland (1977) pedétnoe tis pwvoovvtovioTikés ovXveTHTES Sia~pdpwv 
KATNHYOpP iv étrayyeAyaT iv AupikOv Tpayous ioTav, BaoE! ETrITPOTTAS SaGKGAwy TOD 
Tpayousi00, Kai BpijKe 6T1 Oi péoo1 Spo! TV 4 yapNAOTEPwv ~PwVOOLVTOVIOTIKOV 
OvyvoTHTwv, yid Ta 5 PwvijevTa, ovoxeTiZovtay pE THv Ta€ivopyNnon Tov Pwvov TOUS, 
éto1 @oTE, éxeivol pé TIS xapNA€s TILES va Elva Bab’@Pwvo! ("TGGG0!1) Eva EkEiVvO! 
pe tig KpNA€s TIpES va ETva1 O€b@wvoi (Tevdpo1). ‘Etre16r oi KaTHYOples aUTEs TOV 
Evpwrraikov pwvav oxetiZovtai Gyeoa pé trv ToviK6TyTa (pitch), SnAaSy pe trv 
KEVTPIKH OVXVETHTA TiS OUXVOTIKiS TEPIOXiS Ppuavnors Tous, Paiveta OT! dG0 
OwpnAdtepa eTvan f KEVTPIKH OVxXVdTHTA TéGO LIpNAdTEpES ETvai Oi LEDGES PopLav- 
Tikes OUuXvéT TES. MtropeT Opws va priv TaipiGZovv oi wvoovuvTOVIOTIKES 
OUXVETHTES PE THY KEVTPIKH GUXV6THTA Tis SANS PwvnTiKijs EkTaONS yic Evav 
OvykKEKp Ipévo Tpayouds 10TH, GAAG avTS Sé€v Elva o KaVvdvas. 

Oi Dmitriev & Kiselev (1979) é€tacav 20 émayyeApaties oTrepaTiKoUs 
TpayouSiotés pé pETPO OUyKPIONS TA Paopata pEeycAov péoou dpov (LTAS) (nA. 
Paopata ard peyGAo xpoviijs SiGpKEIas PwvyTIKS Ofpa), Ta OTTOTIA ~avepdvouv 
Try KaTavopry TiS EONS AXNTIKi}S Evepyeiag OGv OUvapTNoN Tis OVxVéTHTAS, StTWS 
TrEplypGpope 16 Trav. “Erre15r] Ta LTAS éupaviCovv Sto, xovtpiKa, Kopu@és, pia 
otis xapnAés ouxvétntes (SOOHz) Kai pia otis vpndés appovikés (2 - 3kHz), 
KaTéta€ay Tis pwves Tous PE yvbpova Tis BEGEISG TOV KOPUPOV AUTAV, KABWS Kai TS 
Hi|Kos TOU @wvnTiKOD GVOTHPATOS TOD PwvnTIKOD Opydvovu, T6 OTTOTO PETPODOGAV PE 
TrAeupikés EikOves GKTivwy X . BpfKav Aoimdév OT! oi BapUTovol gxovv TIS 
XapnAdtepes Bé0E15 KOpU@PaY Kai TS HEYAAUTEPO PKOS PwvNnTIKOD GVOTIpPATOS, évd 
oi ULipipwves (GoTTpavo) Exovv Tis LIpNnAdTEpEs B£GEIG Kai TS pPIKPdTEPO i}KOS 
@wvntikod ovoThpatos. “Ero ouptrepaivetar OT! f GvaTopiKh KaTAOKEUT TOU 
@wvytikod ovoTHpatos Elval KABoplIoTIKH yIG THY KaTNHyOpia TOU AvrKEl pia 
OvyKEKP ILEvN Povey}. 

Tid OTrepatixés pwvés, TS XaprAwpA TOD Adpuyya oxeTiZeTa1 pé SieGpvvon Tav 
860 AapvyyikOv KoIAI@v, Kai iSiaitepa T6 KaTW PEPOS TiS PwvnTiKiis 0600, Tob 
TrepiBGAAE! Tév AapUYyIK6 OwAfjva, TOUS aTr10E1Seis KdATTOUS (Sundberg, 1970). “Av A 
Siatopr Tod Papuyya, O76 étritrebo Tig EiodS0v Tod AapvyyiKod owdAjjva, ETvai 6 
@opés peyoddtepn amr’ trv SiaTopr) avis Tis eicddou, ovpPaiver iSiaitepos 
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OUVTOVIOLSS OTE AXNTIKG KUpATa pé~oA OT6V Papuyya PE AkoVOTIKS aTroTEAEOpA 
THV OVYKEVTPWON TOV LIpNA@v PwvoouvToviopav kai T6V GXNHATIGLS TOD Pwvoovv- 
Toviopod Tov TpcryoubioTi (OT) (Sundberg, 1974, Childers et al., 1983). Zé GAAEs 
Hopeés TEXvns, Spws, propel va UTTGpEE! Evag OT xwpis va EXE! TPONYyNGET avTH A 
S108 1Kkacia. 


4.3 H tws tépa ta€ivopnon THY pwvav ory padpwoia 


4.3.1 Nponyobpeves andes 

L6ppova pé THv Gtrown Tod ae ipvijotou S15acKGAou Lipwvos Kapa, trv oTrofa a- 
vapépe! OTd6V TIPMTO TSO TOD OewpnTikod Tov, «ws éAeyov Oi TraAaIoO/, f avepw- 
Trivn pwve KaTaAGLBavE! OUvHOws EKTAGIV TEI@V TOTwWY PwvAGy. KaBE TSTTOS Pwvi|s 
AoyiZeta! Tepftrou fh éxTaon pias SiaTacHv, Tpaypa 16 OTroTo UTroSnNAdveE! trv 
OvvAOn OVLXVOTIK TrEp1OXH EVTdS TIS OTTOIAS KivETTA! Eva BUCaVTIV6 LOUGIKG péAOS. 
Atakpivovtai Tpeis Kuping TéTrO! Pwvis: 


1. O Bapuc,_6 oTIOI0s TPOG1H1GZE! OTIS PwvEs TOV BabKPwvwv avbpdv Kai TEP I- 


AapBave! TOUS HoUTIKOUS PAdyyous ard T6v KaTW e EXP! TOV KGTW % (PLOIKH 
KAipakar ) : 


wa x 
OLE Pes 


'E6@ oj povoiKof POdyyo! ovpPoACovtai pE Tis papTuUpses TOUS, SHAGHH, OGpPwva 
pé trv BuZavtivi) onpetoypapia atroteAobpEves O16 Ta ypGyyaTa Tod ‘EMnviKOD 
dCAPaBrTOV KaBds Kai a6 TA papTUPIKG ONGSia. T& papTUPIKG onpGbia ToTTO- 
GeTodvTal TaVW aTT6 Ta yPGppaTa. 


2. ‘O pé00c, 6 oTroI0s TaipiaZei otis OVVNPIOPEVES avbpiKés Pwvés KAAS Kai 


otis Bapitepes yuvaikeies pwvés até Tod péoov ~ péxp1 Tod péoou B Kar 
oupBoAiGovtar pé paptupies dTov Ta ypGyyaTa ToTroBeTOdvTA! Travw aT1d TH 
PapTupiKG onpadia, ws é€F[s : 


m2 v x 6 FA % 
~~ Tk a0 fh 4 


xorg 


3. 'O o&6c, TéTr0g TiS Pwvis Tov OTrOIO xpNoIpOTIOIOdv O| OEG@wvo! Gvbpes 
Ka@ds Kai Oi GUvABEIS yUVaiKEeies Pwvés ATS TOD Gvw x _péxpr Tév Gvw 4 oi 
paptupies Traipvouv évav T6vo Kai GUyKEKP IHEva PIG O€eia, 6TIWS A€yEeTAI, T6d0 OTHV 
BuZavt ivr, pouvoir yA@ooa d00 Kaf oTFv TOAUTOVIKH Ypa—r Tis EAANVIKi|S YAooas 
vT106e 1kvGovTaS Tv PoUGIKr évépye ta TOD ONYAd100 : 
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a eae a 
na 4 km fs 4 


Pe 


TeAeutaia, okie: va avapepoupe Kal Tév UTép O€bv TpPdTIO TiS Pwvijs Tro 
ovv&€éetar pé trv TOAG UNA yovaikeia @wvr) KaBds Eetrions Kai pEé Tig TrA1bIKEés 
povés. Tid SiaKpion ard try Ofia trepitttwon Pwovdv Ta paptTupIKa onpdbia 
Traipvovv 6 1T1Aij O€efa : 


wow x” 6 A” x 
® 17 9 & 22 ft 4 


Napa@AAnra pé trv avwtépw Sidkpion Tov pwvov Pace! Tis PwvnTiKis TEPIO- 
Xiis, UTTGpXE! Kat f Ta€ivdynon Tob ava~épetat O76 BiBAio TOD “ABpadp ELevp G5 
Ma@fpata BuZavtivis Movoikiis, (Oeccadovikn 1972) fh Otroia yivetar avaAoya pé 
THY EvpwTraikr KAaTNHYOPIOTFOINON TOU ava@éepape hn. L76 i610 BiBAfo ava~épetar 
kai  SidKpion Tis Pwvijs o€ OTB IK Kai KEepodArK, 6p01 Ettfons yvworos até Triv 
éwoia Tod @wvntikod SicypaGppatos Tob avagépape TPONyoupEVWs. Ltd6v i610 
WaATn pTropeT va ouvuTIapxovv Kal Ta S40 AUTE E16 Pwvijs ApKeT vo yvwpiZe! Triv 
XprON Tous Kal va Exe! THY PwvqTIKH Eyre Ipia AUT@V. 

AvTa t& 650 ei6n wvnqTiKiis ToTTOBéTHONS SiaKpivovta! Té6G0 w> TPdS TV 
@wvntikh éxTaon KGGe EiS0ug 600 Kai w> TPS Thy Sia~popoTroinon ToD NxO- 
xXpapatos mob Tapayouv. Nap’ oda avTd, Sév mpoKGTTE! 11d TPONyOUPEVOUS 
Bewpntikots avyypageis BuZavtivopovaiKoAGyous Kavéva OLpTEpacpa yIG TUX6V 
Siaopotroinan peaks Tov «BuZavTivOv» PwvnTIKOv HXoXpwHGTwV, TA OTTOTA aTrd 
THpa Kai ord é€Fig 8 avapepovpE pE T6V Spo «tpoATIKd» yid SiGKP1oNn AT16 OTTOI- 
OSrTIOTE GAAO POvd1KG PuvNTIKd ETS0¢ «BUZavTivijgy TPOEAEVONS. 


4.3.2. Ta€ivépnon kai padtikd bos 


‘H ta€ivopnon tv WoATikOv pwvov THs oxETiCeTa! PE Tov EUPEWS XPNOIPOTIOI- 
OULEVO AT16 TOUS iepoaATEs Spo «b@os»; “Av Kai aTravTNON Ev Exe! SoBET pEXP! 
OnPEpa, Suws, ATS APKETG POVOIKOAOYIKG KEipEVa TIS EKKANOIGOTIKAS HOUGIKAS 
ouveTrayeTat pid TETOIa OXON. OG érrixEiprooupe va SievKpiviooupe aUTrV THVv 
oxéon OTH OuvEXE 1a, A~pod TrEplypawpoupE Spws TIPATA Tv Spo «bog». 

“Otav T6 i610 poudiKG Keipevo atroboGeT aTrd SiGcpopous iepowaATes OG ép- 
pnvevOe7 pé Sia@opeTikovs Tpdtrous, SnAab OG ExovpE SiacpopeTiKS GKOVOTIKG O- 
troTéAcopa. Pid KGtrOIa AoIT6v TETOIG GAKOVOTIKG GtroTEA€opaTa, UTTGPXE! 
Gio@non Tov é€aoKnpEvwv AkpoaTadv 6T1 poidZouv peta’ Tous, ev yic GAAa 6x1. 
Aépe AoITISy OT ALTE TE HOVTIKG GkOUOPATA TOU poIGZouv, aTroTEAODV fF} GvrKOUV 
G€ Eva depos (style), Evid TA GMa TH SiacpopeT KG UTIGYovTA! GE GAAa Opn. TS Oqpos 
S€v eivai apis KaBopicpEvo adv Ewola, Kai T6 i510, TPOKEIPEVOU Va TrEpIypaciy, 
Tpetre! TPOTA va avadvOeT Hote va TpocSiopicbobv Ta OVOTATIKG TOU 
ywpiopata. Té Gos, TrapdAo trol elvar pid aio®non, SnAaSy pid «iba» 
AKovopaTos pEé Capi] UTOKEIPEVIKa XAPAKTNPIOTIKG, ToTEGoUpE OT: Exel Kal 
OUYKEKP IPEVO GVTIKEIPEVIKG: XOPAKTNPIOTIKG Gpa pETproipa. “Eva ard avTa& Ta 
XapaktnpiotikaG Elva 76 «Xovbpikd» Pwvnytikd HXSxpwya T6 OTTOIO ~xoUpE Odv 
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aio8non dtav aKobpE ouvExGs trv iia wv va WaAAE!, KivobpEvN 616 péooU 
PO6yywv - voTav Tis HEGAias PwvnTIKis TEPIOXAS, Kal xwpis va «BIGZeTAI fh Pwvr} 
(Baoikd hXSxpapar). 

MpootraG@vtas va Saooupe évav Opiops 64 BacioBobpe o€ keipeva 660 ywwoTav 
povoikob 1SacKGAwv Oj OTTOTO! GOXOAHONKav PE TS WAATIKS Kos. A€yovTas «WaATI- 
k6 Opos»y ewoodpe «...76v EExwpIOTS TPGTIO Tg povaiKis exppaoews pE ova1W5n 
Xapaxtijpa Tév Babys tig ToT6TNTAG TOU p aUTH SiepuNnvedovtal Of OKEWEIS Kat 
TG OuvaioOrjpaTa TO ouveEToU» (‘ABpadp ELEvpIG5Ns, 1972), # «...T6V OVOIdpoppo 
Tp6mo TOO WaMEIv KaTa Tov pubyGv Kai TV évvolav GAAG Kat THY @wynTiKrv 
trapdadoa1v Kai épunvela tod péAous pE iS1aftepo xapakTnp1oT IK HXSXPwya Tro G- 
TOTEAET T6 S1AKpITIKG Tou OTO1XE TO» (Te@pyiog Toataapavns, 1971). 

Napatnpobpe OT! 6 pév TIPOTOS avagpéepeTa yeviKGTEpA OTS Pos adv LEGO 
povoiKis Exppaons, 1 OTroia, Ewoe;tal OT! TEpIexXE! TS OTOIXETO TOD HXOXPHpATOS, 
6 SE BeTEpos avacpépEeTal GpEGa a6 K@OS Odv HX6xpwYA. ‘Etre 161, AoITIOV, TS HXd- 
XPWHA TIS Pwvijs eTvar BaciKd oTOIXEI0 TIS PwvNnTIKiS Ta€ivopnons oT STrEpa 
elvai pavepd OT: OG ptropodoEe va UTIGPEE! PIG aveAoyn Ta€ivopnon WaATikov 
@uvov pé avT6 T6 BaciKd oToIXEI0 TOD O@ous. ‘O avTiAoyos Tob OG pTrOpodGE va 
eltrw@eT £60 elvan STi, TIBavdv, ki Ga YAPAKTHPIOTIKG OTOIXEIA TOD UPous Ba 
LTropovoav va xpnoipotroinBobv yid pic TrBave PwvnTiKh TAa€ivopynon. “Av Kai Sév 
amroKAgieTar A EvowpaTwon KI GAAwv oTOIXEfwv TOD U@Pous ws ETf TAEOV KPITNPfov 
Ta€iv6pnons Spws T6 Backs «TTdOTPHPA» TOD U~Pous ETval TS HXSXPWHA TiS Pwvi|s 
T6 OTIOI0 ATrOTEAET Kai THY TPT «aiaBnon» TOD aKpoaTr. 

‘H avayKn TEepiypa@is Tob O@ous, SnAady Tis ebpeons THv GvTiKe INEVIK@V TOU 
Xapaktnpiotikav, eTvai Eva GAAO ovaI@Ses CATHYA TiS PwvNTiKijs iepoWaAT KAS 
trapadoons étre16r} prope? va pas OSnyrce! oTdv KaBop10"S TOD AeyspEvoU yvrjo10U 
paATiKod O@ous. “Av Kai 6 Spos «yvijcio» ObnyeT o€ SeovToACyiKH Gedpnon Tod 
TIpGypatos, vopifw ot: xpeidZetai va trpocSiopiaBobv pé ETIOTHPOVIKOUS 6poUuS 
kavéves «iepoTrpetrod¢» oryadnons Tpo0ds 0p 1apEvo1 GTr6 Try OpOd50En ‘ExkAnoi- 
a ody TETOIO!. 

T6 AtHpA Tod «yvijciou» U@ous TOU OUvEXHS GAAOIMvETA! Adyw Tis GAAaYiS 
THY AiGANTIKoY AvTIARpewv avdAoya pe Try etroxr Elva Kai AVTIKEipEVO TIS 
@wvntikiis TéExvns. TS «yvicion iepopoATikd O@os elvar CATHYAa pGAAov Tav 
BuZavtivopovakoAdywv Kat fows Kat TOV BEoAdywv GAAG f avaKdAVIpN TOV OTOIXEiwv 
T& OTTOIA TO GTIapTiCovv pTropET va yivel pGvO PE TV TIPODEKTIKH AKOVOTIKT 
AVvGAVON TOV PwvNTIKOV LOUTIKV AXwv. 'H Pedpnon Tov Siapdpwv LPov, TA OTIOTA 
éxouv SnpioupynBeT Kata Kaipos Kai o€ BSia@pdpous TéTOUS ToD EvpUTEPoU 
EMnVvikOU TOA ITIOPIKOD Xwpou, PAS OSnyeT OTS OUpTIEpAcpA dT! Sidcpopes ETrIPPOES 
GMakav Kat ovvexiZovv va adAdZovv 76 Opos oxnpatiZovtas Tis AeyspEevEes «aXoAés» 
pe i616Zovea pwvntikh Tapaboon A KGGE pic. 

Tédos, Gbppwva pe KGTrOIOUS GvYypagE’;S «TS OPos TAS éEpynveiag EypEca v- 
TrayopEevETa! GM Tv Tro16TNTA Kat T6 TAHOOG THY oTOIXEiwv TiS Onuadopwviacg 
TNS» (OAr10¢ Oixovdpou, 1992). AUTS onpaiver tT! eva A TPopopiKH WaATiKrl 
trapaboon éXe! THy BaoiKh evOGvn ya Try Sicidvion TOD Opous, ONPAVTIKS étrions 
pdro traiZe Kat h BuZavtivy povaiKr Onpeloypacia SnAadr 6 TpdTIOS KaTaypars 
TAS PwVNTIKAS HOVGIKAS. [1° AVTSV Tév Adyo, HIG HOAOVET! GUVTOLN, OHWS TEP IEKTI- 
KH] avacpopa otrv onpEloypagia Kai trv oxéon TNS HE THY PwvyTIKH aTrd6600n TdVv 
onpad iv 66 FTav xproipn. 
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4.3.3 Movoiki onperoypagia kal pwovqntiki ad500n 


T6 PwvnTikd HXSXPwpa Elva ~vor HOUGIKG XAPAKTNHPIOTIKG, yIG TS OTTOIO KaTA- 
BARONKe TrPooTTGGEIa va AtroTUTTMWBET 51a pEGOU TiS POUOIKS ypagis PE ELpEGO 
Tpdtro. AUTS onpaiver 6t1 Sid@opes «iSidpop~pes» peAwbies, TapdAo Tob GEv fTav 
Suvats va treprypaqodv pé axpiBeia, Syws pé KATGAANAOUS GLvévAGpOUS POVTIKaV 
onpasidy ptropobve va BonOnGeT Hh pvipn va atrobdoe! povudike Try pEAwbia. “ETO! 
evo atrapaitnto va Sobpe obvTopa trv iotopiKh e€€A1€y Tis poUoIKAS ONE Ioypa- 
pias Kai va E€eTaooupE Try OXON TNS HE TS HXSXPwWHA (PwvNnTIKr aTrd500N). 

‘H BuZavtivi pouoikh péoa oTrv iotopia TpogpxETa! A116 TOs apxafous xpd- 
vous (‘AtrootéAov BoAnvipa, 1980 - Tewpyiov MatraéotrobAov, 1904) Kai oxeTiCe- 
Tar Gpeoa pé trv ‘Apyaia “EAAnvikr] pouoikr, a116 trv OTrOia Exe! TIPOCAGBE! TIS 
povoikés KAipakes Kal TG PUBL IKG OXMPATA (Lipwvos Kapa, 1982), kai TiGavév, Kai 
TOV TPSTIO TiS HEAWSIKS YPapPi}s ds Eva BaGyS. 

Atakpivoupe éto1 pid TPdTN TrepioS0o Tis BuZavTivijs pouaiKis OTrov UTTGpXE! 
Kupiws TpoopiKr trapaboon Kal pé TBave ETrSpaon Tod apxaioEAAnviKkod TpdTroU 
peAwdEnons, STIWS Paivetal atrd Tév TraTrUpO Tis ‘O€upbyxov TroU ETvai ypappevos 
oTHy apxaia éAAnvikr GApaByTikh OnpE1oypagia. ‘H tepfobos avTH KpaTa péxp! 
Try iSpvon Tis Kwvotavtivou-TdAEws Tov 30 p.x. ai@va. 

Mi& Sedtepn trepiobog akodouGeT péxXp! Tév 120 aidva, KaTa Try OTTOia 
ovvTiGevtal Kaivovpyio! Opvol > TpPds Try Sop Kai TO Treplexspevo, Kai 
Snpioupyeitai fh Oxtadnxos, épyo ov atrobiSeta1 oTS6v Gy10 lwdvvn T6v AapaoKnvd 
(apxés 80v aidva). ‘H “Oxtddnxos  NapakAntikn tepiéxe: povoikd onpabia, Th 
AeyGpeva GyKiotpoE Si, Ta OTTOTA OVVUTIGPXOVV PE GUEBoAa Tod EAANVIKOD GA- 
@aPrtou, dTtws: Koppa, Bapeia kai TepioTTHpevN. Nap’ dAn THv avuTrapEia povo Kav 
XEIpoypawv pd Tod |’ aidvos, TPGypya trob ~xE1 GTrOS0BET OTHY GVOTHPATIKT 
KATAOTPOPH Twv, KATa Tv TeEpiobo Tis EikOvOpayias, AVTS TS ONPEIOYPAPIKd 
ovoTnpa apxiZer va Snpioupyeitai odv oboTHYA, Kai Oxi Gdv abyBoAa, a6 Tév 
Gyo ‘lwawn tév AapaoKnvé Kai elval oTevoypa@ik6. ME Tév 6po OTEVOYpaKPIKd 
Hovoikd oboTHpA éwoobpE Evav EVpPuF TPSTIO TrEPIypagijs Tov pEAwb iv pE d00 Td 
Suvatdv AtyotEepa poud KG onpad ia. 

T6 oGoTnpa avTs é€eAiooeTaI KaTG Try EtrdpEvN TrepioSo SnAadr ard Tév 120 
ai@va (1175 tepitrov) péxp! T6 1670 (Z1GOns [p., 1979), ovoIaoTIKG pr 
ETTIPPEACGLEVO ATI TS yEYOvGS Tis GAWONS TIS NdANs (‘Apapyiavakns, F., 1994-95), 
0T6 OTTO10 Kai TPOOTIBEevTa! TG ONEGSIa TOV PEyYGAwV UTIOOTGOEWV, TA OTTOTA TEP I- 
ypaqouv Tis Aeyueves xEIpovopies Tod Kopu@aiov Tod xopod odTayv Kai Tov 
OTIOiwV T6 OXPA UTToSNAdve! GVyKEKP PEA PEAIKH KivNON OXETIC6peEvN PE THv pope 
TOV onpadsio00. 

“H tpoteAeutaia trepiob0g apxiZe1 até 16 1670 Kai pOdve péxp! TO 1814 
Siakpiv6pevn atr6 trv Sia@opet iki GUvVOeon Tv onpabidv peta’ Tous KaGds Kai 
yiad trv OAogva avfavepevn Téon yiG davaduTIK6TEpN POVOIKH ypapr eva A 
TeAeuTaia trepiob0os apxiCe! pé Try ONLEloypa~ikh pEeTappPUOLION aTrd TOUS TpEIS 
SaoKdAous, SnAaé&H, Tév XpvoavOo ék MabitTwv, Tév [pnyépio NpwrowaAtn Kat tév 
XouppovbGio XaptopuAaka T6 1814, aboTHYA T6 Otro Kai EyEIS OFYEPA XONOIPO- 
TIOIOUHE. 

“Eto! f) povoikr TOV Opvwv KAnpodoTeital KUpiws 616 pédoU TiS TPO~OPIKi|S 
trapaboons ep’ doov 6 WaATNS TIPEtrE! va GUPGTaI OAGKANPN Try pEdwiKr CEIPG 
@Odyywv Try OTrofa UTTOSNAdve! PIG TOAG piKpPdTEpy O"Gba povTIKOV oNnpAdidv 
(Kwvotavtivos Wdxos, 1978) KatTa& Tobs mpdtous aidves. ‘AvTibeta, KaT& TrIv 
tétaptn tepiobo pé SiadoxiKés avoAUoeig THY OTEVOypa~PIKdy TrapacTdoEwv 
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@pOdvoupe o€ PIG TOAG avoAUTIKH POpEPr TOD ONLEIOypAaPIKOD GVOTHPATOS TOAD 
KOVTIVH TIPSs THy ONHEP IVF LOpery. 

“AT6 Tig pedétes TOV E€vwv épevvnTov TpOKUTITE! OT! TA ONHAS6~wva TOU 
onpaivouv Kivjon of SiaoTrpata Siaipodvta: KaTa& trv péon Trepiobo Tis 
BuZavtivijsg onperoypapias of 600 opdbes: ota owpata Kai ord TVEdpaTA. TH 
odpata onpaivouv povaikr Kivnon p6vo éva SiGoTHYA TIPds Ta Travw f IPSS Ta 
KaTw OTH SiaoTHpaTiKh OKGAa. Ta Trvebpata onpaivouv éva trSnpa atrd Svo, tpia 
xaf téooepa SiaoTrpata. Mé ovvSvacp6 owyatwv Kai TrvevpaTwv éxoupE Trv 
Trapdotaon dAwv Tav SiaoTHPGTwV OTHHV POVGIKH KAipaKa. Ta GHpaTa ypapdpeva 
TIpiv O16 TA TVEGPATA OTH HOUGIKH GEIPG f KaTW OTT ALTE ESivaV KaTTOIA PLOY IKK 
4 SuvapiKr a€ia, trv oTroia Kateiye €€ Opiopod 16 ovyKeKpipévo odpa. Xtriv 
tehevtaia @aon Tis onpeloypapiag pEeTaxeipioOnkav TG KOKKIvVa BonONnTIKG 
onpad ia yic va trpoad iopicouv Tév TpdTr0 éxTEAEaNs TIS pEAWSias. 

Xbpqwva pé Té6v Kwvotavtivo Yayo aAAG Kai axeSdv dAoUG TOUS “EAAnvEs é- 
peuvyntés avTE TH KSKKIVa GNYAdSs~wva orpaivayv Tv OTEvoypa~iKh TapaoTacn 
HIGs pedwbiKi\s ypappiis, f OTrofa KaTG TOUS TIPONYOULpEVOUS xXPdvous TrEp1ypa@es- 
Tav O16 Tév xopapxn pE pIG Kivnon TOD xEpIOd (xE1povopia) Kal A OTTOIa KaTaYypG- 
@Nke Gpy6tepa adv KOKKIvo onpGd: pe Try KaTapynon TiS XEIpovopias Kai TOV 
peyddwv xopw6 iv. 

Lbpwva pE Tév Lipwva Kap& f «xeipovopia» frav vas Tpdtros TaV BUCavTIVaV 
pehwS@v va treprypéwpouv pedwSikés Kivijoeis pé SiGpKeia piKpdtepn aTd trv 
Xpovikr, povoikr povdda, SnAaé&h Sidpopa avtitpoowrevtiKa pediopata Kai 
Pwvntikd troiKiApata (Lipwv Kapas, 1976). “O [pnydpiog LtGOng tapavEte: 6 
OEewpNTIKS XEIPGypa~o Tov “ATrooTéAoU Kavota pé trv avoAuTiKh é€rynon Tov 
Siapdpwv otevoypapikav Sécewv - pehwSi@v oTrv onpEpive poUaIKH ypagr 
([pnydpios LtGOns, 1978). 

Xv onpepivy étroxh tiotevoupe 6T1 SiaTnpobpe trv ovvexela Ti}S POVGIKi|S 
trapaboons év@ xpnoipotroiobvta! otrv BuZavtive pouTiKr ONYEIoypagia onpad ia 
TOV OTTOIWV f POVOIKH EppNveia - aT1d6600n Sév ETvai ETraKp1Bws KABop 1opEvN. 

Fpdagei 6 Xpicav6os, 0 vas ard Tous TpEIs SaoKGAous TIS pETAPLOLiGEWS: 

«. "H Bapeia BAe va Tpo~epyta pETa Bapous 6 POGyyos TOD xapakTijpos, 
OT10d Keita! EuTIPOGBEV TNS, .... TS Opordv trpokeveT Eva KUpAT IOUS TIS Pwviis ev 
TH AGpvyy! PE KaTrOIav O€bTNTA, ..., TA ‘“AvTiKEvwya UTTOTIBENEVOV TH “OAiyw pE 
KATIGVTA XAPAKTipa EyTpooGev, TpoMépE! pE TETAYYA THY Povey, ..., KATWOEV 
TOD GVTIKEvibpaTosG pE aTrAF, | Pwvr) TpopepeTai KpEUauevn TedTTOv TIvad KOs 
aywpioTws, ..., TO Ynpiotov SiSe1 KaTro1av Svayiv Kat CwnpdtNTA, ..., TO “ETEpOV 
ovv6ée! XapaKTipas oi OtroI0! TIPO@PEpovTal AEiws TIWG Kat aSuvaTws ouvSESEpEvo!, 
sy | Fletaoth avaBiBaZe1 trv @wviy OAiyov Trepiaadtepov amd Tv puaIKry 6- 
€brnTa Tov TUXSvTOS Tévov, ... , TA KevTrjpara ouvexoua! Trv pwvrjv ...» (ELXATOLH 
XpvodvOou, 1821). 

Oewpdvtas 71, G€ yeviKés ypapHEs,  TPOPop Kr Tapadoon Siathpeitai péxp! 
TH ETTOX!| TOU XpvadvOov ywpis onpavTikés GAAOIGGE IS PTTOPODHE va GUpTTEpGvoU- 
pe TG €€F\s : 


a) ‘H pouvoir BuZavtive onpeioypagpia arébiSe Kata OTEvoypaPpikd TpdTrO TIS 
povaikés ppaoeis, TOG Epadrav oi WaATES, Oj OTTO/o! PE TH BorBE1a PIGS ioXUPiS 
TIPOPOP Kis TAapGboons, avatTrapryayav TrHv OWOTH TIPOPOPG TAVv WOATIKOV FXwV, f 
oTrofa onpaiver KaTa& Bdon oT: elyav T6 KaTGMnAO HXSxpwpa aod fh BaciKh 
pedw5 kr Kivnon propel va yive! Kai xwpis peTAaBOAES OTS HXSxPwpA. 
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B) ZtoGs Twpivos xpdvous, PETG TrV HETAPPUOLION THV TpI@v SacKGAwv, 1H Ep- 
pnvela TOv Tro1oTIKOV Onpadidy Sivetai pé GvTIANTITIKOUS, EGAAov ve*@ehddeis O- 
pous, pé atroTéAgopa ve priv elvai Suvatév oi @pwvntikés ToIdTHTES, TOU a- 
TOAITODVTA! OTHHV EKTEAEON ALT@V TOV TOIOTIKH@V ONLAdSi@v, va atroboBobv, Epdcov 
O1y& O1yG H POOP kh Tapadboon aToveT. 

“O Trpoddiop ops TOV WoaATIKOv HXOXPOPGTwV Elva! aTréAUTA avayKaios, yIaTi 
GTroTEAET TS GUPTIANPwWHA [IGS OAOKANPwpEVNS HOUGIKi|S TEPIypagi|s pEAWS Ov paZi 
pé trv pedwSiKh Tous Kivnon. ‘Apydtepa, KaTétriv pehéts Tov GvaTopIKOv PwvnTi- 
k@v Ae 1Toupy lav, ptropeT va Obnyroe! OTH KaTavéNON TOD TpdTrOV Ex~opas (Trapa- 
yoyiis) Tis pwvijs, TpoKeipévov va EtritevyGeT FH pia Ff GAAN Movntikh ToldtTHTA. 
A€év pOdvei, SnAadrH, yGvo pic TIBavr Treprypag@r TiS pEAwBiKi}S KivrjGEwS KGOE 
TO1OTIKOD ONLAsI0 yiG Tv aTrd500r TOU, GAAG xpEIGCeTaI Kai TS AvGACYO xpaya 
TiS Pwvijs, TO OTTOIO TIPO~avas oxETiCeTaI YE THY ToOTTOBETHOH TNS (TINYAIa Povey 
- Gp8pwon), Tras Sn Exoupe avagEepe! oT TPONnyoUpEva keMaAaia. 

“Apeon ox€éon pE TO HXSXPWLA TIS Pwvijs pTOpET va Exe! Kai O «ijXoS» OTSV OTTOTO 
WaMetai Eva EKKANGIAOTIKdS Oyvos. OG éEnyroovupE Td TSv Spo «ijxoG» 600 Kai 
Tv OXéon Tou PE TO HXSXPWHA TAS Pwvijs. 

Katé tév 80 aidva Trepitrov avTika@ioTaTal 6 Opos «TpdTTOG» THY Apxaiwv ‘EMK- 
vwv pé Tév Spo «fxoG» TpoKE ipEVvoU va Treplypag@e’ KGGe iSiaitepo peAwS1Kd GKOU- 
Opa Tob OpEieTat a@’ évds pEV OTHV POUVOIKH KAipaKa Tob xpnoipoTolEital ap’ é- 
tépov 5€ otrv ovyKekpipévn peAwSikr Kivnon (ovxvéTnTa Ey@pavions Pedyywv - 
pedwdiKkés KaTOANEE Is - TOvIK Baon - poUoIKH EkTAON). 

Xbpqwva pé Tév SewpntiKd Tig BuZavtivijs pouvoiKiis Xpvoavo pntpoTroAiTh 
Npotoas, évav ard Tous TpEis SacKGAoUs TiS ONPEIOypa*PiKis pEeTAaPPUEL IONS, 
KaGE fXos exe! Tov 61Kd Tou XapaKTipa Kai FG0s, TA OTTOIA TIPODS 10piZovTal pE 6- 
pous avTIANTITIKOUS StrWS : 

Meyodomperéc, ogy, gupuxwrikd, AuTTNTEpS, OKANpG, EvOEPLO, GAaTovIKG, Op- 
Entik6é, ppik@Sec, travnyupikd, tra@ntikd, dovixd, tarreivd, @iAoiKTIppov, 
d1eyEpTikd, XaOvov, fOUXAOTIKG, YOATVIO, EipNVIKO Kat OEAKTIKO. 

Ka@ds 16 atrixnua (wid GpxiKy piv ard Tév ékkAnoIaoTIKG byvo pIKpis 
SidpKeias pedwSia) pete va EioGye! T6v WaATN OTGv XO, 0 OTTOIOS GUVFPWS ETvat 
p6vo ~vasg povoobA\aBos @POdyyos (pia véTa) Elvar @avepd OT: xpEeidZeTar pid 
XAPAKTNPIOTIKH PwvyTikH TOIOTHTA yi vo SiaKpiGeT ard 76 GTYQYA TOV GAAwv 
AX@v Tob WaAAovtar o£ TrapEp@EpA TovIKOTHTA. 

Tia Trapdberypa, ypaqe 6 XpvaavOos dT! 6 Tpitos Fixos TpETTE! vo aTINXNGET pe 
TO ve GAAG PE TIPOPopG BouBwWSy Kai OyKwWdN PE OKOTIS va BEi€N Try TroIGTHTA TOD 
vava, év@ 6 MAdyiosg Tob Tetaptou atnxeltai pé 76 ve GAAG pE TIPOPopa GoBapdav 
kai nyepov iKrv. 

Ta avwtépw UTroSnAdvouv trv oxéon U~pous Kai PwvnTIKOD HXoXPapatos Kai é- 
Tropévws étriBeBarddvovv THy xenoIpSTATA TAS Ta€ivopNons TOV Pwvov pé Baon T6 
AXOXpwpa. 


4.3.4 H avaykn ta€ivopnons tev PaATiK@v HYoxpwpatwv 

Elva étrépevo, Adyw Tijs EfeAiEews Tob péAous 616 péoou Tov aidvwv avTS va é- 
Trae GAAO WOE IS i] TPOGBAPa PEGE Is PEAWSIK@V YPaLLdv GAAG Adyw Tis ovvTNPNTI- 
K6THTAS Kai AbOTHPSTNTAS yIG TrV OVVEXEIA TAS POUGIKAS Tapdboons, iSiaitepa 
dcov APopa oTHV TraTpIapxikh Trapaboon Tis MdAns, OG mpEtrE! GUVOAIKa Odv 
peAw6 1Kds TIAODTOS va TrapEpeE Ive 6 1610s. 
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“EXOUHE Trv yvapn OT1 SiG~opo! Tradaioi TPdtrO1 WadpaSnons, Tapa T6 STi é- 
xovv atroouvtesel, TavTdxpova éxouv SiaoTrapeT péoa oTd OvyXpova UTMGpxovTA 
OAT KG OPN Gv OTTOPAd KG OTOIXETA. 

‘ATI OAO TS WAATIKG PwvNATIKG LAIKS TOG S1aGETOULE ATI Tis APXEs TOD aidva 
pas (Sicko! 78 oTpo@ay, TraAnEs HxXoypagriaeis Kai vedbTepn WaATIK Tapaywyr), 
ptropobpe va Siakpivovupe Exeiva Ta OTOIXEIA TOU TEPIYPG@ovTal Ard TH POVTIKE 
onpadia. AUT6 onpaiver 671 SiaGETOUpE oTpEpa 614 péoov TAS WaATIKAs TAapaSoons 
Tr1Bavads OAOUS TOUS TPSTTOUS EKPOPGS TOV Siapdpwv onpabo~uvwv TraAaidv TE Kai 
véwy GANG TrpEtrE! VE S0GET f KATGAANAN GvTIOTOIXNON PETAEG TOD PwvnyT KO akov- 
OYATOS Kal TiS ONLE1OypagiKis TOU TapdoTaons. 

Aid@opes avaddae is onpabopavwv Tob Exouv S087 orjpepa Elva S0KOAO va G- 
trobo8obv étitvx@s> av Sév Exe1 TPONyNGET GvGAoyn TeEp1ypag~H TOD @wvnTiKOd 
Tpdétrov Tob xpeicZeta1 va épappoo8eT wote 16 péAos va éxEl EKKANIGOTIKS 
xapaktijpa. Napatnpobvtai, yid trapaderyya, pwvntikés avaAboeis TOTES oTTV 
peAwSiKkr TOUS ypaoppr TArVv Gyws Gtexves Kai GkaAaioOnTEs, iSiaitepa ad 6x1 
KoAas e€noxnpéves puwvés, i Ges PTwxés atrobd0EIg TOD OKEAeTO TiS pEAWSIKi}S 
YPOLLTS Xwpis TroiKiApaTa, OtTws A TraAaIG pETpo*wvia. NiGavétata KétTO1M 
onpaddqova atrodiSovrai ox! «ovMaPBioTé», SnAabi pé aA, avayvwon Tis 
povaiKi}s avaAvaris Tous, GAAG pé KGTrO1Ov TrEeTUXNHEVO AapuYYIOpS TroU LSvo pE TrIv 
Hipnon ptropei va Sn ioupyndij. 

"ESO a€iZe1 va Gvaepoupe Try Gtrow:n Tod BaoiAgiou Ltepavibn OT! «o OXNPATI- 
OYds TOV pEYGAwv UTTOOTGCEWV (APdvwv OnLado~avwv) amd HyEpas cis huEpav 
SiapGe(petai, etre 164} of paOntai Sév pavOdvover 616 Zong Pwviis Tobs oxNpATI- 
OYOUS AUTOV GAAG TIGOXOUOIV PE €ErjyNoIv TIVE ...» (BaoiAeiou Ltepavibn, 1902). 

Oi Bid@opes tro1oTiKEs ExpGoE Is TOU TPOOTTGONGAY Oi TpEIS SGCKAAO! Va GTrO- 
Sdoovv oTG onpaddpwva elvai paveps OT1 Etr1S€xovtTal SiG~opes Eppnveies oi O- 
Troies TpETrE! va epevvnBodv péoa oTdv UTIGPXOvTA Trapadoa1AKd PoUGIKs TIAGDTO 
OMG Kai ve S080bv fows vées peAeT@vTAS T6V TPSTIO TIS Pwvijs Kal SoKipaZovtas Kai 
éh€yXOvTAS T6 AkOVOTIKG GTroTEAEOpa. 

Elva avayKn va teprypaqoupe pé cai Tpdtr0 trv Aeyépevn XEIpovopia oT 
HOUOIKG KEipEevo UTI6 Trv Ewo1a TOVAGXIOTOV TiS TPOTTIKAS PovOIKiS Kivnons pe 
TrepOapia Exppaons yiG Tov Snptoupys - WaATH. Napaseiypatos xGpiv, yia Try é- 
VEpYEIa TiS TETAOTAS ApKeT va atrobiSeTai Tepitrov h popEr Tis Kivnons Trou v- 
TroSnAdvet TAPGAANAG pE KATGAANAN HXOXPOPATIKT TEptypacr @oTE v& Elva KAAAI- 
TEXVIKG ETTITUXNS. 

'H Bidkpion peta€s THv WoAtikdv HxYoxpwpatwv, Aoirév, capéotata oxeTiCeTaI 
HE Trv Sidkpion peTags tov Lpdv ep’ Saov A idiaitepn PwvyTiK GTrd6500n THs 
HOVOIKIS ONE loypagias Onpaivel Eva Eexwp10Td K@os. 

‘Akopn, Teta T6 ExTTAISEVTIKG EPTHEA TOD TPdtroV TAS PwvyTiKijs 51Sa0Ka- 
Aas tHv pabnTv Tob Oa yivovv igpow; ATES. Ns mpétre! va éxTraiSev8o0bv wore 
v& atroKTHgouv T6 éva ff T6 GAO HoUTIKS b@os; “H Gkdpa, T1016 K@os TaipidZel 
OTHY Pave TOUS Kai TrO1gs Elva O1 SBUVATSTHTES PwvNATIKiS avaTITVEKS TOUS; 

“AMa épwrripata ptropodv va TeBodv étrws: Nos pTopeT va BopnGeT évac 
TTOAUHEANS XOPSS WaATav; Mads ptropeT ~vas  aAts va PeATidoet THY PwvnyTiKn 
Tov éxppaon; “Oda avTé Ta épwtrpata ptropobv va atravTn8obv pdvo av 
peAeTNBodv GVOTHPATIKG Oi WoATIKEs Puvés ws IPSS TG HXOXPwpATa Tous. 

“O «tdtr0G» TiS Pwvijs, TOU TPOnyoupEvws ava~épape, Sév Er1SpG onpavTiKa 
OTHY WoATIKH povw5iKr exTéAEon, A@pod Elva ywwotds ST! fh Tovikr Boon Tod 
addopévou PaSrpaTos pTropET va pEeTAPEpOET Trav f KaTW ETO! MOTE Va Ta IPIGZE! 
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pe THY PovntiKh ExTaon TOD WaATH. “Exe! SpwS pEYGAN ONYAGia 6 TPdTIOS TOD 
WoAelv Kai 76 OAO Trepiypappa TOD @wvnTIKOD Opyavov TrpOKE IpEVOU Va TIETUXE! 
THY HXOXPWHATIKH SiacopoTroinon pETAaes Tov étri pEpousg HOUT IKdv ExppaoEewv TOD 
Ha@rpatos. TvwpiZoupe S€ ST! fh povwhia ETvai 6 GuvnOEoTEPOS TPdTIOS EKTEAEONS 
TOV EKKANGIAOTIKOV Kpvwy Kai ETTOWEVWS 6 THI6 ONHAVTIK6S. 
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KE®DAAAIO 5 


@AZMATIKH ANAAYZH 


5.1 Eioaywyh 


‘ATI6 T& TIPONyOUpEVa KePaAaia éyive Pavepr f oTroVSaidTHTa TiS XPraNs TOD 
PwvnTIKOD fXoxpmpaTos ov PaciKd KpITHpIo TPOKE IPEvOU Va yivEel PIG SiGKPION 
HETAEG TOV WoATIKv Puvov. Eidape étions 6T1 Oi AkovOTIKEs pEAETES TIOU EXOUV 
yiver yic Tig OTTEpATIKES Pwvés A~opodv pETAds GMwv Kal TA PaopaTa ovxvoTHTwV 
TOUS. 

‘Erol, O avTHy THY épyacia HEAETHONKAV LSvo PGopATA WaATIKdv Pwvav Gav p16 
OPXIKkH TPOOTIGBE 1a EUPEGNS XAPAKTNPIOT IKOV OXEGEwV LETAEG TOUS. 

Elva ywwots OT! 76 PGopa ovxVOTHTwY KGTIOIOU AXNTIKOD aTrooTTGOpATOS 
Trep AapBdver OAn TH «TrANpO@opiom Tob Trep AapBave! Kal T6 HXNTIKS aTr60TTACHA 
- THA pwvnTiKiis HXoypa~pnons Tod oTrofou e€eTaCeTa! T6 PaopA. Npdypati, T6 
avwtépw AXATIKS GtrdéoTTacpa, TS OTTOIO GTroTEAET Eva Ofjpa Kai Elvar pid 
KUpaTopopEH (xpovikd tredio - time domain), Gv petaoxnpatio8eT KaTa Fourier, 
SnAab, avodvGeT aE Eva GOpoiopa HpitovoeiSOv A pryabikOv eKOeTiKdv 
ovuvioTwomy PE Trv ioxXU Kai THY Pdon KGBE PIGS GvvIOTmoas, TéTE PIAGHE yc 
iooSbvapn tTrapGotacn Tob orpatos O16 TreSio GvxvoTHTwv (frequency domain). © 
Erte 181], Opws, Elvar ywwotd 61 01 PaCEIS TOV APpoviKHv ovvioTwOav S€v yivovTai 
QvTIANTITEs Ad TS AvOPdTrIVO GKOVOTIKS GVETHHA (KUpaTiKr Berkley, 1979), yi 
QUTS fh peAETH TreplopioTHKe OTH PEAETH TOV ioXbwv Tov APHOVIKOV OVVIOTWOOV. 

T6 Tpds AvaAVON AvadoyIKd Gipa, a~pod TPONYOUPEVHS WhPioTOINnE7 yiveTat 
érre€epyaoia tov pé trv BorGeia wnPiakav épyadeiov avadvons. TS wnPiaks ofjpa, 
T6 OTTOIO TIPOKUTITE! OTIS TS APXIKS - GvoAoyiKS ofjpa, Gv SeryparoAntTnGeT pe 
KaTGMnAo pveus SErypatoAnwpias prropeT va SiaTnpeT GvadoiwTn Try GpXiKr 
TANpopopia TOD avaAoy1KOd orpaTos. ‘ApkeT, pé Baon T6 Beppe Se ypaToAnwpias, 
fh ovyvotnta Se1ypatoAnwpias va eTva1 ToVAGXIoTOV ion PE T6 SiTTAGGIO TOD Ebpous 
Zaevng Tob Paopatos Tod orpatos. Tid Tév oKoTTS aUTS TrepiopiCetai PE PATpO 
xapnijs S1€Aevons T6 ebpos Cadvns Tod Paopatos TPds aTro@Lyr TOD ~aivdpEevouv 
rob A€yeTa GAAoiwon (aliasing) (Proakis & Manolakis, 1992). 

T& ofpata tpayouSioTikijs @wvijs, OTS Kai Ta TEPIOOS6TEPA OrPATa TOU 
ovvavT@vTa! oTHHv Puan, HETAaBGAAOLY TS PGOPA GLXVOTI|TWY TOUS PE TOV XPdvo, Kai 
Kata Baon Tis oTaTioTiKés TOV i5i6THTES. Ero! xpnoipoTrO1obpeE TSv Spo «eKTipNon» 
Bpaxdxpovou pdaoparos (short - term spectrum), f OTrofa yivetai o€ piKpiis SiGpKE1as 
THApA TOD orpatos éto1 ote va Elvar Suvatr Biya TIPds Bia h TapakoAobOnon 
TAS HETABOAS OT xp6vo THV PacpaTIKOv iSioTHTwY TOD Or|paTos. NapaAAnAa, 
TIpEtrE! f EKTiNON TOU PaGopATOS OVLXVOTHTwY va yiveTal O€ TETOIAS TrETTEPAOPEVNS 
SidpKEias «tPA» Tod  WHpPiakod orpatos (ovvrOws 20 ~ws 30msec), woTE Oi 
@aopatikés tou i6i6THTES va Trapapévouv trepitrou oTaBEpes (TX. PIG apy 
petaBoAr) (Rabiner & Schafer, 1978). 

T6 paopa iaxboc (power spectrum) ptropei va ExTipnBeT pe TOAAOUS TPdTIOUS, Oi 
oTroio! OpaSotro1obvtai o€ 560 KaTHyopies: Tis KAAOOIKES fpr] TapapETpIKEs Kal TIS 
TrapapetpiKés. Oi KAaooIKEs f pr] TapapeTpiKes pEB0601 Sév Kévouv GAAN UTI6BEON 
VIG THy OTATIOTIKH TV SeSopevwv TAPG p6vo STI ETval OTAGIpN UTS EvpEia Evvoia 
(WSS) kai épyoSikh, év oi Trapapetpikés péB80b01 ypnoipotroiobv povTéAa tro 
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«Treptypaqouv» Ta Se5opéva, 6TIWS, yiG Trapaderypa ~va Gvabpopikd wH@Piakd 
@ATpO TOD OTroioU fh Ef0b0s Exe! TIS ib1eg PaopaTiKés iSidTHTES pE Ta SeSopEévar 
dtav aut Sieyep8eT Grd AEUKS BdpuBo (Rabiner & Schafer, 1978). Oi TapapeTtp Koi 
«EKTIENTES» PGOPATOS TrapovaiaZovv pikpdTEepN OTTdKAION Kai Siakbpavon ard 
Tos KAaooIKOUS EKTIENTES yIG T6 i510 ofjpa (Childers, D.,G., 2000). Tid KaAGTEpa 
atroteAgopata otiy @aopatiky éxtipnon xpeidZeta: va ovvbudZovtai oi 
EKTILMOEIS SIAPOPET KV PAOPATIKOV EKTILNTOV. 

Ltr KAaooikh - pr TapapetpiKr extipnon TAS PaopariKhs TuKvéTnTaG ioxboG 
(Power Spectral Density) PSD, ptropobpe va xpnoipotroinjooupe cite Gpeon cite Eppeon 
pé8060 avdAoya pé Tév Oplopd THs. LUOp@wva pé trv mpdtn pébob0, A PSD 
TIPOKUTITE! KaTEVOEIAV ad THY xXpOVIKr GkoAoVOia SeSopévwv Kai avTdS Oo 
@Paopat Kd EkTIpNTHS Elvar 76 TrEp1oddypaypa (periodogram), ev obp@wva pE TV 
SebTEpn, | PSD trpokitrte1 pé peTACXNPATIGH6 Fourier Tis AkoAOUBias AUTOOUOYETI- 
ons (autocorrelation), f| oTroia UTToAoYiZeTa! G16 TrVv GaKkoAoUBia Sebop_vwv Kai O 
€kTIpNTHs A€yeTa! oxEo1dypappa (correlogram) . 

T6 Tep10S6ypappa Sév elvar ouvetric (consistent) ext ipnTHS TIS ANP Ivis PSD é- 
vO elvat GoupTITwTIKG GpEpdANTTTOG (unbiased) eKTipNTHS TPOypa TO OTIOIO 
Onpaiver OT! yic TretTTEepaopevns SidGpKeias akoAovGia f PEON Tip TOU GTrOKAivE! O- 
116 Trv GAnOivey PSD. ‘Errions petovexteT Adyw Tij¢ Aefavans (smoothing) Kai Tis 
@aoparikiis Siappofic (leakage) &€ aitiag tis épappoyiic trapa@ipou (windowing) 
Orv GkoAoUGias SeSopévwwv (Proakis & Manolakis, 1992). 

“AMS KAaoo Kes - pr TapapeTpiKés péBo601 ExTipNONS TIS PSD avatrTbyOnKav pE 
okoTTé va TpOKUWouv ouveTTEiS PaopaTiKo’ ékTipnTés Baciopeves GE KGTTIOIES 
AeiToupyies ebpeans pécou Spou (averaging) f Aeiavons EpappoCopeves cite Tavw 
OT6 TrEp1OS6ypappa EiTE OTHV ALTOGVOXETION. TS atTroTEAcOpa Elva va EMAaTTWHET 
fh Sraxdpavon (variance) GAAG pé KdoTOS Try pEfwon TIS PaopaTiKAs SiaKpITIKAS 
ixavérntag (frequency resolution). Mi& tétoia péBob0s Elva fh péBob0¢ Weltch i 
pEB0b0s Tis ebpeons péoov Spou THv TpoTToTIOINLEVwWV Trep1oSoypappaTwv, Trv 
oTroia Kai €pappydoOnke OTHv Tapovoa pEAETN. 

L1G éT6pEva OG Gv~nTNGodv avaAdvTIKG Oi pEB050! TIO’ xONOIPOTFOINONKav Kai OG 
Treprypage’i f pEeBoSoAoyia Tis Pacpatikijs avGAvONS TOU GKOAOVEFONKE. 


5.2 Baoikés évvoies 


Mié Tuxa/a 6106 1Kaofa pTropET Vo GewpnGeT STI ETva! Eva GUVOAO TIPAYPATIKOV f} 
piyadik@y SiaKpit@v xpovikOv (F| XWPIk@v) AKOAOUG dv O16 Tis OTTOTES PTOPET KOE 
pia va TrapatnpnGel o° éva Treipapa. Xpnoipotroi@vtas Té6v oupPoAlops X(n,S)yic 
va SnAweeT TS GUVOAO OAwv TOV SuVAaTHV KULATOHOPPoY TéTE KGBE OTOIXEIO TOD 
ovvdAou TrapiotaveTal odv x(n,s), OTToV s elvai BeikTNS GvvdAoV Kai n eElval 
xpovikds Seiktns yi avtry trv ovyKEeKpipévn xpovikr aKoAovsia Se5opEévwv - 
KUpaTopopeH. Aiaypa@ovtas Tév Seiktn ovvdAou yiG EVKOAIA, F XPOVIK GkoAOUBia 
x(n) elvai pic povadiKr TpaypaTotroinan Tis TUXaias SiabiKaciasg X(n) kai A€yeTor 
6 rypatoouvaptnan (sample function). 

Oewpdvtas ave€dptyntes peta tovg tig Mpoypatotoijoeis TiS TUXaias 
Sia8ikaciasg X(n), 9 pEon Tipr auvdAou F avapevopevn Tip TNS, OpiZeTar: 
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H(n) = EXC} = [x= p(x) deen) 6.1) 


Otrov T6 OAOKANPwYA ONLAive! TS GtrEIPO TIAMBOS TMV pEA@V TOD OUVdAOU Kai p(x) 
elval f TUKVéTHTA TIBavdTHTOS TiS TUXAias S1a8iKaGias. 

‘H avroouoxérian (autocorrelation) tijg TuxXaias Sia6iKkaciag X(n), opifetar yic 
80 xpovikous SeikTEs ny, nz ws EES: 


Tre (M%jsM2) = ELK (m)X"(n,)} (5.2) 


dtrov T6 GbpBoAo (*) SnAdves tTHv GuCvyA pryadiKr avatrapdotaon Tis X(n). 
‘H turrikh aréKA 107 (61aKdpavan - variance) tig X(n) opiGetar: 


varke(n)}= Elin} | Efe 6.3) 


“Av 4 x(n) Tuxaia S1a6iKkacia Elvar oTdoiN UTI avOTNPH Evvola fh OTATIOTIKH 
TS Tapapéve: oTaGepr] yiG KGGE XpoviKn pETATSTTION Eva A€yeTa OTdOIN OTT 
eupeia évvoia (WSS - wide sense stationary), SnAaSh fh péon Tipr TNS ETvar oTAGEpr| 
yi dha TE n, Kai  AVTOOVOYXETION EEapTaTa! pdvo aTrd6 Try xpovikh Siapopa m = 


mM 
TOTE 

E(n)=¥ (5. 4.) 
kai 

r,,(m) = Efe(n+m)x'(n)} 5.5.) 


‘H @aopor ikr tTuKvdtntTa ioxbog PSD (Power Spectral Density) opiGetai 6 peta- 
oxnyariopyds Fourier 61axp1Tob xpdvou (DTFT - Discrete Time Fourier Transform) ti¢ 
avToovoyxéT ions, SnAadr 


PAf)=T Sra(mje 2 (5. 6.) 


otrou T #) TrEpiob0s be rypaToAnwias. 

“Oda Ta TapaTravw oTATIOTIKG pEyéOn TpETIE! Va UTTOACyIGBOOV PE Baon éva 
OUVOAO KLUPATOPOPPay T6 OTrOTO OTHV TPGEN Sév UTIGpyXE!. [1 avTS yiveTar ExTipnon 
TOV TIPOV TOUS O16 pIG povadikr KLUpaTOYOpEH x(n) AvTiKAaBloT@vTag TOUS 
pégous ovvoAou (ensemble averages) pé TOUS xpoviKoUs pEGous dpous (time averages). 
Aépe TéTE 6T1 A TUXAIa SiabiKagia Eivai EpyoSiKh, av, SnAaérH, oi xpovikof péoo! 
6pol dAwV Tov TrBavdv povadikdv KupaToLOpEPav Elva ioor pé THv iia oTaBEpr 
troodtnTa (Marple, 1987). 

X16 e€ijs 64 Sewpodvtai épyobikés Odes Oi TUXATEs SIabiKaGies Kai ETTOLEVWS 
OTGOIPES HEXP! TIS pores (moments) 4ng TaENS Kai paA1oTA WSS. 


5.3 KAaoo1kh paopatikt éxtipnon 


5.3.1 O Bpayvxpovos petacynpatiopds Fourier (Short-time Fourier transform) 

Itty étre€epyacia opiAiag (speech processing) 6 peTaoxnpatiopds Fourier taiZe1 
OnpavTiKd pdAo, Strov Adyw Tig pETABANTSTHTAS TOV PaopaTiKdv iSiotHTwv TOD 
Or|patos OpiAfas yiG pEyaAEs XpoviKés TEP 1G60US GAAG Kal Tis OXETIKi|S OTABEPSTN- 
TAS TOUS pEéoa o£ PIKPG XpoviKG SiaoTHYATa (EXP! 30msec) ETvai BoAIKOTEPO va 
Op1o8eT Evas xpovikG pETABAAAGPEVOS HETACXNHATIGpSS Fourier 


X,(e" )= J w(n=m)x(m eo (5..7.) 


Otrov w(n—m) elvar f Siakpith ovvaptnon TapaGupou, fh OTrofa KaBopiZE! TS Tpi}- 
Ha Tob orjpatos x(m), T6 dtroio apxiZei Try xpovikh OTIYpH (Rabiner & Schafer, 
1978). 

‘H oxéon 5.7 propel va ibwOeT ody T6v KavOVvIKG PETACXNHATIOYS Fourier Tis 
aKkoAovbiasg w(n-m)x(m) yiG oTABEPS n. ‘IKave OVVvOrKN yIG THy OTTAaPEN TOD Bpa- 
XGxpovov pETAoXNHPAaTopo Fourier elvai f akoAoVBia w(n—m)x(m) va Elvai aTtd- 
Auta aBpoioipn yic SAEs Tis TIES TOD n, TIPGYpA TS OTTOIO GUVFOWS ioxKE! éTrE 151 
aKohouBia w/n—-m) Elva treplopiopévns SiGpKe tas. 

'H akoAov@ia x(m) ptropeT va avacvoTabeEl A116 Tév Bpaxvxpovo PETAOXNpATI- 
OVO pé AkpiBeia yi m=n dv w(0) #0, ws EES 


1 


(0) = Wf) 


JX,(e je do (5. 8.) 


av  X,(e”) evar ywortr yic Ags Tis TIES @ pETAEG -1 Kal tT (Rabiner & Schafer, 
1987). 

‘H poper Tis ouvaptnons TapaGbpou TraiZe1 onpavTiKd PdAo oT6v Bpayvbxpovo 
HETAOXNPATIOpS Fourier, 6 OTTOINS Elva! OVTIAOTIKG 6 GUVYKEPAOLSS TMV KAVOVIKOV 
HETAOXHATIOpG@v THv akoAovGidv w(n-m) Kai x(m), Wel) Kai X/(e”) 
avTioTo1Xa 


X,(e”)= at fwce® Je" Xe) )d0 (5. 9.) 
2n-, 
6Tr0u, 6 HETAGXNPATIOpPds TOD TrapaBbpov 
We” )= J wimyevom (5.10.) 


kat TOD Orjpatos Op 1Aias 
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X(e)= Si xmye™ (5.11.) 


— 


Sewpodpe 6T1 UTTGpXovV. 

'H oxéon 5.9 6€v ioxver pé THv avoTNPH Evora yiG Eva OFPA OpIAfas aPod avTS 
Elva TEp1051K6 (Eppwvo! 7Xo1) (Deller, J., 1993), 6yws, av SewpnGeT STI fh AkOAOVEIa 
w(n—m)x(m) tpogpxeTai aTrd pid Gtreipn treplobiKr, AkoAovOia Kai aTroTEAET 
amA@s éva UTrepToviopévo TpiPAa THs, © BpaxGypovos pETACXNHATIO"ds Fourier 
ptropeT va éppnvevGeT odv trv Aeiaopévn (smoothed) ék50on Tod pEeTacXNpHATIOpOd 
Fourier Tob pépous Tov orjpatos péoa oT6 Trapabupo (Rabiner & Schafer, 1987). 

'H érBpaon tod TapaGupov éxe1 adv atroTéAeopa Try Eupavian od Paopa Tod 
GrPAaTos OpiAias évds ioxvpod KevTpIKOD AoBod pEé TAGTOS avTIOTPS~Pws avadoyo 
Tod prKoug To Trapa®ipov Kaif GoBevéoTepous TrAeupiKOUS AoBoUs oi OTFOiO! 
GAoidvouv T6 Paopa. [1d KAAGTEPH PaopaTikr SiaKkpitiKy ikavéthTa (frequency 
resolution) (tAGToS KevTpikod AoBod) xpeIGZeTa: «pEyGAo» pi}KOg Trapaspou Kai 
TETPAYWVIKS TrapG@vpo evo yic peyaAbTEpN pElwon TiS ioxbos Tv TAEUPIKaV 
AoPav xpeidZeTai trapaOupo pé Aciaopéva Gkpa (Kaiser, Hamming, Hanning, 
Blackman) (Marple, 1987). ‘H KaAGTepn étriAoyr] Tapadbpou BaciZetat o' Eva TaPE- 
S@o0e petagG Kadbtepns SiaKpitiKiis ikavétnTas Kai GoEevéoTepwv TrAEVPIKOV 


Aopav. 


5.3.2 Té6 meproS6ypappa 
LE pia pr Tapapetpir - KAaCoIKA TEeplypadpy Tis oTaTIOTIKiS SeuTEépas TAfEWS 
Tis TuXalas Siabikacias, f OTrofa éepappdZeTai pdvo av elvai WSS, A PaopaTiKr 
TUKV6THTA ioxGos, P,(f), TOG TPOKUTITE! G16 Try Oxéon (5.6), TPETTE! Va ETvar 
TIEPIOPIopevN OTH TEP IOXH GUXvoTHTwV +1/2T Hz, Kai Trep1061Kh OTHV OVXVéTHTA 
pé trepiobo 1/7 Hz. AtroSe ikvietar ebKoAa OT! 


y2T 


rs(0)= [Pa SA (6.12. 
TOU onpaiver OT1, étre16r) | AVTOOVOYXETION yiG pETATSTIOn m=0 oTdv xpdvo 
Trapiotdve! trv péon ioxd otrv TuXaia SiadiKaoia (BAETE TrapaKatw), T6 EuPadd 
TiS TEPIOXAS KaTw Or’ Thy P,(f) 84 avaTrapioTa étrions Thy pEoN ioXv, Kaf étro- 
pévas  P.(f) Teprypaget tiv ioxt ava povada ovxvétntos Kaf dpa elvor pic 
ovvaptnon tTuKvéTHTOS. (Marple, 1987). “Av  avTOOUVOXETION Elvan TPOYpAT IK, 1 
P.,(f) ptropei va éxppacdes pé thy poper : 


Pf) = 27 rm) e08( 279m) 6.13) 
m=0 


Irv TpGgn Ev elvar ywworr A 7,,(m) KaBdds kai oi GAAo1 OTATIOTIKOS TEPIypageE;s, 
yiati S€v éxoupe tuTTIKG ~var GUVOAO KUpATOPOpPGv - TpaypaToTOINGEwWY TIS 
tuxaias Sia6iKkacias, GAAG BG TpETTE! Va TOUS ekTIproOUpE GTT6 pIG povadiKr 
XPOVIKH] KUYLATOPOPEH, UTOKABIGTwVTAG TOUS pEGOUS GuvdAOU YE TOUS XPOVIKOUS 
péoous. Tote bTr0GETOUpE OT! 1] TUXAIa Siadixacia elvai EpyodiKr (ergodic process), 
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TIPGyyA Tob Onpaiver STi A Extipnon Tis PSD Oa yivn Baoe! Tob OTaTIOTIKOO 
Xpovikod péoou dpou (time average) avti Tob péoov dpou ovuvddAou (ensemble 
average), TTAQUOTEBOVTAS ETO! ONHAVTIKG THY PAOHpAT Kr avaAvon. ‘H apxt Tis Ep- 
yobik6tTATASG atraiteT va Elvan f ToXAia SiabiKacia oTGoIpN TOU ONpatver OT! Hh 
OTaTIOTIKH THS Sév GAAGZE! Gv peTaBANBeT 1 XpoviKH apyr- SnAadrh Sév efapTa- 
Ta! Gtr’ T6v Xxpdvo. 

“Evas éxTipntis Tis AVTOGVOXETIONS 7,,(m), YI TreTTEpAGPEVO TIATBOS Se5op_Evwv 
N elvar: 


Nom-1 


Aimee Yx(1+ m)x" (n) (5.14.) 
-—m 


n=O 


otrou N elvai 6 api6pds T&v Se1rypatwv SeSopévwv, Kaif Xpovikr peTATSTTION m a- 
vaépeta! of BeTIKés TIPE ATS 0 Ews N—1, év yid apvnrikés Tipes pTropeT va 
TpoTroTro INnGET KATEAANAG pE xPrjon TOD |m| avti tod m. 'O extipnytrs Elva TEAIKG 
outuyis OuppetpiKds, TOU Onpaiver OT1 att’ Tig TipES TS 7,,(m)yId OETIKa m, 
Traipvoupe evKoda Tis TIES TS 7,,(m) YIG ApvATIKG m, pE ATA ovCuyi ovppETpia. 
‘Entions eTvai auepdAntrros (unbiased), aod fh avapevdpevn Tip tou E elvai ion pé 
Try GANOivi} (oT6 €€fjs OG avacpépovpE Tdv Spo MaANBIVA» yIG THY AVTIKEIPEVIKT 
TIpH WIGS TrapapEetpou o€ avTISiaOTOAH PE Try EKTIPHPEVA TIpH TNS) 7,,(m)) eva 1 
TUTTIKH} TOV GTTdKA ION (variance), YG XPOVIKES PETATOTTIGEIG m TOAD PIKPSTEpES TOD 
N, avfavei pé trv abvEqon tis m év@ ehattavetai pé THv avEqon Tod N Kal apa 
avTds 0 ExTIPNTHS Elva GuvETTi (consistent). MTopobpe EUKOAG va TrapaTnprooupE 
OTI, yiG TrETIEpAGLEVO pFKOS SeSopévwv N kai yi xpovikr peTaTdtrion m=0, H 
7. (m) ETvai f OAK idXGs TOD orpaTos : 


N-1 
8 O=T Yen (5.15.) 


n=0 


T6 atrotéAcopa Tis PSD Tob TrpOKUTTE! Gtr’ AUTO TSv EKTIPNTH TAS 7,,.(m) A€yeTar 
Oxo 16ypappa (correlogram). 

‘H 1r68e0n Tis epyodikdtnTas ErritpétrE! THV xprjon TOU icodSvvdpou opicpod 
TOD Xpov1Kod pEéoou Spou yia Trv PSD, ws é€Fjg : 


2 
| (5.16.) 


AvTH Hf iooSbvapn PSD, 6nAabH, UTroAoyiZetat pé aon Tév OTATIOTIKS LEGO Spo TOD 
TeTpayavov Tov peyéBo0us Tod pETAGYNaTIOyO Fouriér Siaxpitod xpdvou DTFT 
évdés ouvddou Sed5opévwv, pé eEpappoyr Tapabipov (windowing) prKoug N kai 
Siaipepévou pE T6 pijKos Se5opévwv, Strou T6 N teiver ord Gtreipo. ‘H petaBAntr 7 
elvai T6 xpovikd SiGotnpa peTa€s 600 Serypdtwv. “O otatiotikés péoos opos 
xperaZetar étrei6r| Kai 6 iS10g 6 DTFT elvan pid tuxaia bia6iKaoia, e€aptapevos 
m6 Tv Kae TpaypaToToinon Tis x(n) (Marple, 1987, Proakis, 1992). ‘Ayvodvtas 
tov tekeotH E Kai Sewpdvtas dT! T6 GbvoAO Sebopévwv atroTEAEiTaI aTT6 N 
Sefypata TpoKkiTITE! 76 Paoua Sefyparos (sample spectrum) 


N 
'T Vane?" 


n=-N 


. 1 
PD in le 
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2 


4 T 
P. =— 5.17. 
a(S) Fy (5.17.) 


N-1 
> x(nje Pr 
jn=0 


TroU Elvai TAUTGONHO pE TOV SiakpiTS pETACXHpAT IOP Fourier Tijs avTOOVOXETIONS 
pé ExTipnty Tov 


N=m-| 
,(m)=— Yi x(nt m)x'(n) (5.18.) 


n=0 


TOU Elvai pEpoANTrTiKds (biased), Ev f AvapevopeEvn Tiph TOD PaopaTos Sefypatos, 
yia pév tretrepaopévo N eivar pepoAnmtikn, SnAadr Ox! fon pé THv GANnOive) PSD, 
OMG yiG No elvai GpepdAnttn. NapaAAnAa A TuUTTIKH GTTéKAIor Tou S€v Tefver 
OTS pndév Kabds peyoddver TS N, SHAS 16 Popa Sefypatos elvai aovvetris 
EKTIENTHS TiS GAnBivis PSD, étrei5h EXE! CryvonBeT fh Avapevdpevn Tip £, vo Td 
OTroTEAEOPA TOD EKTIPNTH TOU TPOKUTITE! A€yeTal TEP 10Sdypaypa (periodogram). 

Tid v& eMattwOeT trepioodtepo 1 Siakbpavon epapydoOnke aTrd Tév Bartlett 
Siaipeon tijs akoAovGias SeSopévwv of pr etriKOAUTTTSpEVa TyHPaTa SeSopEvwv, 
ebpeon Tod TrepioSo0ypappatos yid KGGe TpApa Kai TEAOS UTTOAOCyIGpds TOD péGOU 
dpov Tav Trep1oSo0ypappatwv. T6 Tinpa FTav Ah pEiwon TiS SiaKpITIKiS iKavéTHTAS 
Tod PaopAToS. Ltrv pé606o Tod Bartlett, 6 Weltch Exave 560 TpoTroTro foes, NAGS 
OT! TH THrpAaTA, OTG OTTOIa BiaipeTta! A akoAoUGia Se5opévwv, TTOpodGAV va 
éTIKAAUTITOVTA! pETAEgE TOUS Kaf OT! XPNOIPOTTOINGE TrapGBuUpO yIG KOE THA 
TIpiv T6v UTFOACY IOUS THv Trep1o50ypappaTwv, THV OTrOfwv LET UTTOAdYIZE TOV LEGO 
Opo. T6 atroTéAcopa FTav va TrEp10p106E7 fH ATPdKA10N (bias), f OTTOIa O~PEETaI OTTV 
Siappor (leakage) ioxbos TIpds OAGKANPH Thy TEP loxH OUXvoTHTwV, SNAASH Kal EKTdS 
TOV AvapEevdpEevwv Bécewv TOD PaopaTos Strov UTTGpXoUV Appovikés éfaiTias Tis 
Xprjons Tob TrapadUpov (windowing). 

‘H Tro1d6THTA TOV GvwTépw PaopaTikdv éxTipNnTov opiCetai adv T6 TNAiKO TOD 
TeTpaydvou Tod péGoU Tis PSD Trpds Try SiaKbpavor Tov. “Eta1, f péBo50s Weltch 
trapovaidZe1 KaAGTEpN Trod6TATAa eKTIpNTA aTd ékefvn Tod Bartlett ev elvar 
ovykpioipn pe GAAEs pe8d6ous (Blackman-Tukey) (Proakis & Manolakis, 1992). 

‘H gaopatiky SiaxpitiKh ikavéthnta S€v ptropeT va elvan peyoAbTepn amd T6 
avtioTpo~o Tod pr{KoUs Tod Trapabipou SnAabr Tijs xXpoviKiis SiGpKEIasg TiS 
aKkoAovbias Se6opEévwv Trob avaAvoupe. 'H BeAtiwor, THs EEapTatal atr6 T6 ET60g TOD 
Trapadbpou Tob 84 xpNoipotroinOi. “Eto THv KaAUTEpN avaAVON ovxVdTNTAS EXE! 
TO TETPAYWVIKG TrapGBupo KI GkoAoVGodv: TPIywv1KG, Hamming, Gaussian, 
Equiripple, Hanning, Nuttall (Marple, 1987). 

'H @aopat kh Siappor TpoKAAET GTr6KA1On TOV TAATaV YE ITOVIKOV TEP 1OX@v OTS 
Paopa Tod orpaTos, ptropET va atroKpKWE! GOBEeveis GppoviKés Kai ELapTaTa ard 
76 el60¢ Tob TapasUpou TOU xpNnoipoTOleital. Meta€s THv ywwotav Trapabipwv 
76 TETPAYWVIKS TrapovG GCE! THY HEYAAGTEPH Siappor. 

T6 trEep1056ypappa Tis axons (5.17) ptropeT va UTToAoy108VE7 pE TH BorBe1a TOS 
S1axpiTo6 peTacx nyat 1opob Fourier (discrete Fourier transform), 


2 
k 
~j2n<nT 


N-} 
> xe si 


n=O 


5k T 
ey ee (5.19. 
(? N j 
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Tov Elvai T6 trEp1oSdypappa otis ovxvdTnTES f; = 5 k= 0L.N=1, © oTroi0S 


Trepiypaeper povaSikad pic akodovGia Se5opévwv oTd TreSio OVXVOTHTWV Kai 
TIApGAANAG pTropeT va TrpaypatotroinGeT pe T6V yprfyopo peTAGXYNuaTIOpC Fourier 
(fast Fourier transform, FFT). Av§Gvovtas 16 pi}Kos Tis GkOAOUBIas HE TIPOGOHKN pNde- 
vik@v (zero padding) av§avovtai T& onpEeia O16 Paopa pEé UTIOAOYIOpS éTri TAEOV 
OnpEiwv (trapepBoAr - interpolation). 


5.3.3 H pé8060s Weltch 

“AvaAuTIKG f pEBOSoc Weltch (Marple, 1987) éxe1 ws e€F\s : 

T6 abvodo SeSopévwv = N Se1ypatwv Siaipeita: o€ tpRhpata pé D befypata 16 
KaGéva, kai pé OAfGBHON TOD KGGE TpyrpaTOS KaTG S Sefypata peTa€s yeitoviKav 
THNHGTwv. “Av TS TIPGOupoO Elva w(n), T6TE TS p- COTS THAPA GtroTEAET TAN GTT6 TH 
Sefypata : 


x?(n) =w(n)x(n+ pS) (5.20.) 


otrou n Kai p Kupaivovtai: OSn<D-1 kai 0< ps P-1. Tote 16 PGopa Sefypatos 
TOU THATS, OT6 OTrOIO éxE! EpappooET TS TapGBUPO ("TTOpET Va BEwpNGET OT! 
TrapayeTal A116 Tév Bpaxbxpovo pEeTAoCXNPAT 1opS Fourier), elvai : 


2 


ry. x) (ne Per 


n= 


PONS =e 


(5.21.) 
DT 


Otrov Exe! XPHOIPoTIOINGeT OTS Popa Befypatos Kai i évépyeia ToD BiaKpiTod 
TIAapAaebpou 


Pot 
U=TYw(n) (5.22.) 


p=0 


TeA1kG&, 6 p€OOS SPOS THv Trep1oSoypapLGTwv TOV TyNLGTwv Siver TéV EKTILNTH TOD 
Welch : 


Pt 


PAS) = SD PL) (5.23.) 


p=0 


“O ovvtedeotis U e€adeipe: trv éniSpaon tijs amdKAlons Tis évépyeias 
TrapaGbpou oTdév avwtépw éxTipntH. ‘H avapevopevn Tip Tod trepioboypapypatos 
tov Welch prope? va Se 1x8e7 OT Elvan : 


ELA =P. Nelrny /u (5.24) 
dtrov W(f) evar 6 Siaxpitdés petaoxnpatiopds Fouriér Tob Tapa®Upov SeSopEvwv, 
Kai T6 oGpBoAo (c) SnAdve! Try OvyKEpAGHS (convolution) pETAEG Tis GANnBIvAS PSD 


Kat Tig W(f). ‘O avtiatpopos peTaoxnpatiopds Fourier Tis avwrépw éEfowons diver 
Triv GvapevopeEvy Tipt Tis GANG ivijs AVTOOVOXETIONS TOD TrEp1OS0ypapPATOS Welch, 
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Tov amrobeikvbetai OT! Elvai, yIG XpoviKr pEeTaTdTion m=0, ion pe THv GAnOIvA 
avtoovoxétion. Eto1 o P,(f) Elva GpEepdAntrtos ExT IpNTHS TiS iaXKos. 

‘H xprjon Tob trapaGGpou Hanning pai pEé trv Kata 50% étrikGAvWn Paivetar va 
elvai f m16 atroSotiKh Tpaypatotroinon pé Tév FFT GAydpi8po (Marple, 1987). "H 
HEAETH Tis TUTTIKiS OTT6KAIONS yIG Gaussian 6105 1Kkaaies TOD TEP 1oSoypappaTOS TOD 
Welch ée1€e S11 Ff EAGXIOTH ATTdKAION TapaTnpEital yiG ETrIKGAUIpN TrEpitrou 65%, 
év@ ab€dver KaTa 8% pe xprjon Tis eTIKGAVWNS KaTG 50% (Proakis & Manolakis, 
1992), 

Té6 PaoiKd tAgovéKtnpa Tig peedSou Weltch elvai bt: abTds aKpiPOs Oo 
ovvévacpds (50%, Hanning) 6 otroios xpnoipotrole? Tév ypryopo pETACXNPAT OPS 
Fourier (FFT) yi& ypnyopdétepn étrefepyacia otd6v UToAoyioTH. LtHv Tapovoa épya- 
ola, TEpa ad THY atraitnon yd ovvTopsTepn éTre€epyacia, étre16r) 1) pE0b0¢ 
Weltch tapriyaye 116 Ac 1aopéva paopata Adyw Tis EMatTwpEvns SiaKkvpavars TNS, 
06 fTav EvKoASTEpN A OTITIKH Avixvevon TOV «xovhpiKHv» KopUPav Tod PaopaTos, 
SnAaSr| THV Pwvoouvtoviopav. “Eto1, xpnoipoTroifOnke Gv oToIXeIo eA€yXOU TIS 
TIAPOVOIOS f} pr] KATIOIOV PwWVOGLVTOVIGHOD GE [1G TEP IOXH OVXVOTHTwV. 


5.3.4 ‘AAAEs prj TapapeTpikés péBobo1 


AapBavovtas UT6Wiv TS povTéAO Trapaywyiis Tis Pwvis, Ty - PiATpo, Kai 
émiSidkovtas va éxTipnGeT  TepiBGAAoVoA TOD PaopaTos Tod orjpaTos op IAias, 
aod S€v evbiapépes THv Tapoboa épyacia fh PpwvnTikt THYyH, Elva éT1BvpNTS va 
Siaxwpiooupe Try étriSpaon Tis TYAS OTs éxeivng TiS PwvnTIKijs 6500 oTd ofpa 
opiAias. 'H éxtinon Tis TEPIBGAAOVOAS TOD PaopaTos TOD orYATOS Op IAias pTropET 
va& yivn pé GyooppiKs atroouyKEepaoys (homomorphic deconvolution), 6 oTroi0s 
TIpoypatotroieitai pe Try xprjon To cepstrum. “H avaAvon pé Boon T6 cepstrum 
(cepstral analysis) yiveta: o€ S1060x1KG oTdb1a, Ta OTTOIa TrEp1AaLBavouv 1) 
EPappoyH TrapabUpou OT ofpa Op iAias, 2) EOpeon TOD SiakpITOD pETAOXNPAT OPO 
Fourier, 3) UTroAoy1op6s Tod Aoyapi®pou Tod DFT, Kai 4) ebpeon Tod avtiotpopou 
HeTAOXNpAaTopod Fourier IDFT, OTdTE TPOKUTITE! TS Cepstrum. [iG T6V TEAIKG Bia- 
XWP IOS Tis TepIBGAAoVGAS epapydZeTa! OTS cepstrum KATGAANAO XapNAOD xPdvou 
lifering kai oTr ouvéxe 1a TGA DFT (Deller, J., 1993). Oi pwvoovvtoviapof éKTIpavTar 
amd T6 PGOpA Tis TrEPIPGAOVOAG pE ATTA] GVAAOYH TOV KOpU@Pey (peak picking). 

“AMA! TpStro1 éxTipnons BaciCovtar otis TpdrreCec piATpwv (filter banks) oi Otroi- 
£5 TIPAYPATOTIOIOUVTa! EITE PE GEIPG WHPiaKdv PiATpwv eite pE xprjon TOD FFT. Lé 
pid TéTo1a tpdtreZa @iATpwv, f TEPIOXH GULXVOTHTwWY TIOU as évbia~péeper H1- 
aipeita: of Caves ovxvotitwv, Tob av elvai igov ebpous fh TpatreZa A€yeTar 
Opoispopen Evo Gv akoAovBobv Aoyap1Op ik pETABOAN pETAEG Tous fy THY KAipaKa 
mel 1106 akoAovGEi 76 GGOTHYA KPIGipwWv Cwvddv Tijs GKoF|s (Rabiner & Schafer, 1978), 
fh TpatreZa A€yeta Gvopoidpopen. Mé étriAoyr KaTGAANAWY Eevpewv Cwvdv (TrEpitrou 
300Hz, yiG Opoldpopen TpdTreZa PIATPwv) TPOKUTITE! PaOpA pE TAaTE1és KOpU—ES, 
0i OTTOIES AVTIGTOIXOdV OTOUS PwvoouvTOVIGpOUS (Gold & Morgan, 2000). 

Oi avwtépw pé60601 avdAvons Baciovtai o16 Te6fo GvxvoTITwv éva UTTGPXOUV 
Kk! GMgg pé80601 Tob épyaZovta! od xpoviks treSio Tob S€v xpnoipotroinOnkav o° 
avTH TH épyaoia. 
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5.4 Mapapetpixi paopatixt éxtipnon 


5.4.1 Eioaywyrj 

“Ev@ f pr TapapetpiK paopatiKr éktipnon Baoietai otriv UT6Eon OT! Hh 
avToovoxéTion elvai pndevikr, yid peTtaTéTion peyadbtepn Tov pF|KOUS TIS 
XPOviKFiS AkoAoUBiag Tod oFpaToS f TapapETpIKr Paopatikh éktipnon Sév trv 
BewpeT pndevikr, GAAG «mpooGere!» (extrapolate) Tipés xpNoOIpoTTOI@vTas KGTTOIG 
TAnpoopia yia Tév TPStrO TOU TAapGyETA! AUTH 1 XPOVIKH AkoAOVBia. L‘avtH THv 
TepittTwon pTOpEeT va KaTACKEVACBET Eva POvTEAO Trapaywyi|s OrjpaTos aTro- 
TeAOUPEVO AT16 Eva APIO"US TrapapEeTpwV TOU EKTIP@VTAI GTS Try XPOVIKH Ako- 
AovGia Tod orjpatos. Meta, dtd T6 ETS0g TOU povTéAOU Kai Tis TAPALETPOUS TOU é- 
KTIpHONKaV UTrOACyiZeTa! f PSD. “Eto1 oi trapapetpixés pé80601 étrituyxavouv 
KOAUTEpH PaopaTik SiakpitiKe ikavdtnTa étreiS| trepiopiCouv try aveyKn THIS 
XPrHons Trapasipwv obTe Sewpodv trv avTOoVOXéTION pNSevikr yid pndevikés 
HEeTaToTTigEls Kai TAPGAANAG atroPEvyouv T6 TIPSBANLA Tis PacpaTiKis Siappor|s 
(Proakis & Manolakis, 1992). Tid& tos avwrépw Adyous éepappydovtai oé piKpés 
aKodovbies Se5opévwv trob Siapoppavovtat o€ PaivopEeva xpovikG pEeTaBaAAGpEva 
éto1 @oTE vo peAeTNOET f E€EA1E| TOUS pE AeTrTOpEpE 1a. 

Tevika,  AkoAovGia THv Se50pévwv x(n) ptropeT va BewpnOeT OTI TrapayeTal a- 
116 Eva YPappIKS OVOTNHA TAS Hopes 


x(n)= -¥ alkyx(n- k)+ ¥ bun b= S hun—k) (5.25.) 


kl =) #0 


av Bieyep8eT ard THv akoAOUGia AeUKOD BopUBov u(n) A OTTOfa UTTOTIBETAI OT! ETvaI 
pnSevikod péaou Spov. “Av GewpnGe7 f x(n) OTGoIpN TLXAIa S106 1KAO!a TSTE A TrU- 
KV6THTA Paapatos ioxGos Bpioketal 6T1 ETvar 


_ To. 


P(f) 7 
|A(A)| 


(5.26.) 


otrov p, elvar fy Siakbpavon, T 16 xpovikd SiGoTna peta’ 660 SiaboxiKov 
Serypatwv Tis xpovikiig akodovGiag Se5opévwv Kai Ta TroAvdvupa Bf) kai 
A(f) €lvai 


Af) =1+ Sate 


kel 


(5.27.) 
B(f)=1+ Soe? 
k=l 


“Av p=0 16 povtéAo A€yetai S:adiKagiag Kivntod péoou 6pou MA (Moving 
Average), Gv g=0 A€yetai avrorroAivépopikijc S1a5iKaciag AR (Autoregressive), 
kai av p#0Aqg#0 A€yetar avTorraA v6pop Kis - KIvnTOO péoou épou $106 1Kaalag 
ARMA (Autoregressive - Moving Average) povtéAo. “Oda avTa Ta povTéAa ObnyobvTa! 
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amé Siadikacies AevKod SoptBou Kai ~xouv KAaopaTiKés (rational) &€iodoeis 
OUOTHPATOS. 


5.4.2 Td povtédo AR 

‘AT6 Ta GvwTépw povTéAa Td AR Elva AUTO TOU xpNOIpoTTOl€iTA! EUPUTEPA, YIG 
660 Adyous. Npwtov, ére15r, elvai KaTGAANAO v& Trapaotrjon Pdopata pé ofeiEs 
Kopugés Kai Sebtepov, étet6r] KaTaAHyE! oTHv éTAvoON GTA ypappikOv é€i- 
adoewy yid THv EUpEN Tov TapapEeTpwv Tov. 


5.4.2.1 Opiopids tod povtédou AR Kai f ¢€fowon paopatos 


“Av ory oxéon 5.26 oi ouvteAcotés b(k) Elva pnBevixor éxtd¢ TOD b(0)6 OtrOTOS 
TiWETAI ioos PE THY povaba TIpoKUTITE! h e€/owan S1apopdv (difference equation) 


x(n) =-S.a¢k)x(n—k)+u(n) (5.28.) 


kel 


dtrov f x(n) elvai fh OTGOIpN TLxGAIia SiadiKaia - 060s Tov aiTIaTOd PiATpov, TIO 
HovTeAoToleT TA TrapaTnpovbpeva Sedopéva ovUp@wva pe TS povTédo AR, Kai A 
u(n) eTvai f OSnyoboa S106 iKaoia AevKOd BopUBou, [1G T6 povTéAo AR, f Oxon TAS 
POGPATIKAS TUKVETHTAS 10XUOS 5.26 yiveTar 


T 
Pal f) = Pal f) = war 5.29, 
OTTOU 
A(f )= 1+ Sarkjer™ (5.30.) 
kel 


‘O vToA0y10p65 T&v GuvTEAcOTa@V a(k) yivetai pEé Siac~dpous pEBdbous Kai ava- 
Aoya pé TS dv Oi TEXvIKES TIOU XpNoIpOTrOIODvTa! TrEpIAALBavouV GAydp1BpOUS yc 
émreEepyacia akohousiakdv Se5opévwv f OpGbwv SeSopévwv. 'H KaTnyopia Tav GA- 
YopiOpwv yic étre€epyacia Opddwv Se5opyévwv (block data algorithms) trepiAapBavet 
étrions, SiG@opes texvikés UTToAoyIopOO THY TrapapéTpwv ToD povTEAoU AR, Oi 
oTroies xwpiZovtai o£ Tpeis KaTHyopies. Mia KaTnyopia GAoyopiOpwv ETvar f péB0505 
Yule - Walker (Marple, 1987) f OTroia ExT IPG TIS TAapApEeTpOUS aTI6 Trv GkOAOLOIa TIS 
QALTOOUVOXETIONS TOU TpoKUTITE: GaTT6 Ta BSedopéva. Mia GAAN KaTHyopia 
TrepiAapBdve! T6v GAySp18po Tob Burg (Marple, 1987) troU eTvar pic GAAN TeXviKt, 
peTas GMwv, éxtipnans Tov Tapapetpwv AR a6 Try akoAoUOia THV OUvTEAEOTOV 
avaKAaans (reflection coefficients). 

MiG tpitn onpavtikh KaTnyopia BaoiZeTai oTrHV ypoppiKr TPdBAEpN pe EAG- 
X!oTa TETpGywva (least squares linear prediction) (Childers, 2000). ‘Amr’ avtés GAAES 
pé8001 Kavouv éAaxioToToinon THv émMpdoBiwv Kai avabpopiKHv TEeTpaywviKav 
OPOALGTWV ypappiKijs TpPdBAewns EiTe xwpIoTa (abTOOVOYETION, GuVvd1aKKpavon) 
eite Kai mpds Tig SGo KaTEVvOvoEIS GUvévacpEeVa. AUTH  TeAeuTaia pEBObOs Tis 
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ovvévacpévns éAaxiotoTroinons Tay éTpdoBiwv Kai avabpopiKHv TETparywviKdv 
OpoApatwv atroTEeAeT tiv pé6060 Tig TpoTToTTOINLEVNS GuvSiaKipavans (modified 
covariance), f) OTroia OG TEPIypa@eT OTH OLVEXE IA. 


5.4.2.2 Té povtéAo AR kai  ypappiky mpdPAewn 
Oewpdvras trv akoAouSia Se6opévwv x(1),...,x(N) TTE O EKTIPNTHS TIS EuTIPSOOI- 
ac ypapp iKA\¢ TIPOBAEWN¢ (forward linear predictor) </(n) opiCetar 


(n)=-S.a! (k)x(n—k) (5.31.) 
kel 
Otrou yiveTar extipnon TOO n-ooTOD Sefypatos, x(n), a6 Ta p TPONyOUPEVa OTdV 
Xpdvo Sefypata, TroAAaTIAac aopéva pé TOs ovvTeheoTas a/(k). Ero UTPGpXE! Eva 
opaApa mpdPrewns pEeTag’ Tij¢ GANBivijs Kal exTipnpevns Tipijs ya TO nooTd 
Seiypa : 


e!(n) =x(n)-#! (n) =x(n) + Sa! (k)x(n-k) (5.32.) 


k=l 
HE TPAYpAT Kh SiakGpavon 
pl = Efe in| (5.33.) 
otrou, av yivel f OTPdEON STI 1 x(n) Elvai WSS TéTE T6 SiGvvcpa THv ouvTEheoTaV 


Tpdyvwons a’, TOU AaX1oTOTIOIODY THy SiaKbpavon, TPOKUTITE! ATT’ THY Adon TaV 
Kavovik@v &€ 1odaewv (Yule - Walker) (Proakis - Manolakis, 1992). 


r(0)  ry(-l) og (pp) 1 p/ 
ae) ra) a tattPe em = ¥ (5.34.) 
ra(P) a(R) (0) JLo’ (p) 0 
otrov 
1 “aa 
tal P= 5; 2a(btk +e) (5.35.) 
*O éxtipntis TOD Gvadpop kod opGAyaTos ypappikijs TPSBAEWNs Elvat : 
i8(n)=-S.a°(k)x(ntk) 5.36) 
tI 
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otrov yivetar mpOBAEWN TOD avadpoy Kod aTdv xpdvo Sefyparosg 2°(n) pé ypappiKd 
ovvbva0p6 Tov ETSpEVwv m SerypaTwv. T6 avadpopiKd opaApa TIPSBAEwns ETvat: 


e’(n) =x(n—m)-x°(n—m) (5.37. 


OT6 OTrOIO TEONKE N—m AvTi yIG n, yIG Va Gva@eEpspaoTE éviaia Kai TIPds Tis 5bO 
KATEVOUVOE IS TIPSyvwons y!1G T6 i610 GbvoAO Sebopévwv. "H Siakbpavon Tod ava- 
Spop kod opaApatos TPSPAEwns ETvar : 


p= Efet(n J} (5.38.) 


Xnpeidvovpe 6T1 oi 660 Siakvpavoeis, TPds TA EyTIPSs Kat IPSs TG Triow, ETVaI 
TAUTOONHES, Eva Oi OvvTedeoTés TOD AvadSpopiKOd a@PaAyaToS Elva oi oudvyeis 
piyadixof Tob éytpdo8i0v o@pdAyatos, pé Thy tmpovmdGeon OT! va Elval fh 
S105 1Kacia oTGoipn, Kai Ta S40 PiATpa ExXovV T6 1610 pijKOS, m= p. 

“Av ovykpivoupe Trv é€iowon Tod povTéAov AR (5.28) pé trv é€fowon éyTTPd08 100 
OpPGApAToS ypapp Kis TPSBAEwWNs (5.32) TapaTnpodpe ST: yivovta TaUvT6ONpES 
HOvo dv f GKoAoVia GPaAyGTwv ypappiKijs TPSPAEWNS e/(n) Elva TUXala AEUKH 
Siabikacia, f OTrofa Elvai Govoxétioth (uncorrelated) pé T6v EKTIPNTH YPApPIKiS 
TIpdPAEwns X/(n), Opws, yevika, Sév eTvan AeuKH Siadikaoia, ExTds Eav f AKOAOVEIA 
x(n) &X€1 TApaxGeT dv S106 1kaoia AR (Marple, 1987). “Av fe’ (n) GewpnOe7 AeuKr 
S106 1kaoia TéTE 01} TAPapETpPO! TOD povTéAOV AR Elva i61eg pé TOUS ovvTEAcOTES 
YPOpp KAS TrPSBAEWns. 


5.4.2.3 H pé8060¢ éxtipnons Tov Tapapétpwv AR (modified covariance) 


Oewpdvtag trv akoAousia Se6opévwv x(1),....x(N), OG ExT ipNBobv oj TTapapETpo! 
Tis AkoAovOias x(n), Gv BewpnGeT OTGoIpN Kai STI TapayeTal ard PiATpO AR, Tov 
Sieyeipeta a6 Tuxaia SiadiKacia AevKod BopvBov. [1° avT6v Tév OKOTIG BewpodpE 
@ATPO ypapp Kis TPSBAEWNs TOU Sieyeipetar att’ Try biabikaoia x(n) Kai Tapayer 
TO OPGAHA Ypappikis TPSBAEWNs e, , TOU ETvai pIG AeuKr (Whitened) BiadiKacia, 
étritpétrovtas éTa1 THv e€iowon Tov OuvTEAcaTaOV AR pE TOUS OUvTEAEOTES YPAHP KIS 
TrpoPAEwpns. 

“Av AnpOeT UT6Wiv OT Oi ALTOTTAAIVSpopIKO! GUvTEAEOTES TiS avadpop Kis 
YPAPPIKFS THPSBAEWNs Kal Tis ETIPdOBIas ETva1 pETAgG Tous ov~vyeis pryadikof, 
dTIwS avapepOnke Trpiv, TéTE TS GvabpopiKd o@GApa ypappiKijs mpPdPAEwNs 
ypaepeta 


eb(n)=x(n—p)~ Sa (kx(n— p+ k) (5.39.) 


kel 


Xtrjv pé8060 Tis Tpotrotroinpévns ovvbiaKbyavons xXpHoIpoTOleiTal évas 
ovuvévacp6s THv oTaTioTIK®v TANnpo@opi@v Tv éuTIPdoBIwv Kai avadpopiKov 
OPOALGTwV PE OKOTIO va TrapaYBodv TEPIGGSTEPA ONLETA OPOALaTwV. 
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LuvéudZovtas, Aonrév, Ta GEPGApATA TIPOKUTITE! F E€fowon (Marple, 1987) 


ef(p+l)] [x(ptl) -- — x(1) 

e}(N-p)| | x(N-p) + x(p+V) 
: “hy : 1 

en(N) |_| X(N) x(N-p) } afl) ian 

ef (1) (I) x(ptl) me 
: < i a(p) 

eb (N-p)| | x'(ptl) + x'(N-p) 

eb (N) | Lx(N-p) X(N) 


Hé éviaio obvoAo ovvTeAcoTav Kai yi Tis 560 KaTEVOUvaEIS. ‘H éhax!oTOTIOINAN ws 
TIpds Odes Tis TapapEeTpOUS TOD pEGOU dpou THV TETPAYVwWV TOY OPAALGTWV : 


o* 1 Selon + Seren (5.41,) 


n=p+l n=p+l 


OBnyei otrv Opaba Kavovikdv €€1odoewv (Marple, 1987) : 


1 2p? 
1 
R, Sef ae (5.42.) 
a,(p) 0 
otrou R,(p+1,p +1), elvan trivaKas pé oTOIXETA TAS HOpePis : 
N 
ri J)= D(x (n-i)x(n- j) + x(n- p+ijx' (n= p+ j)) 5.43.) 


n=p+l 


otrov, étrei5r ory péB050 avT yivetai éAaXioToTToinon TOV TETPAywvIKaV 
OPOApatwv oTrv i510 TrEploxH Tipdv TOD n, Otrws Kai OTTv pEB0GO Tis OUVS1aKU- 
pavons (Marple, 1987), yi avTS fh péB0S0s avTH KaAETTA! TpOTTOTIOINLEVN OUVd 1AKU- 
pavon (modified covariance). 

"H pé80b0s bév éyyvaTai evotabés PiATpo, av Kal Tis TrId TIOAAES Popéss BivEr 
ataGepous TrdéAous, S€év TrapovaldZe! Siaxwp 1op6 Paopat Kv ypappdy (spectral line 
splitting), 5nAadr, Sév eupaviZe: 660 paopatikés ypappes éxeT TOU avapEeveta ydvo 
pia @Paopatikr ypappy, o€ avTiBeon pe GAEs pEBd5ous. “Akdpn Sév éupaviZer 
Tuxaies Kopupés (spurious peaks) éxeT trod Sév OG éEmpeTTe va UTIGPXOUV, yIc 
Kavovikés Tipés Ta€ns povtéAov, Kai TavTéxpova Sev émrippedZetai atrd trv 
OpxX kr] Paon THv hpitovoe Sav, oi OTTOIes TEPIEXOVTA! OTS OFA (Marple, 1987). 'H 
pé80505 Tis Tpotrotroinyevns ovvbiaKbpavons Teiver va éxel Tv pikpdtepn 
StakGpavon otriv PSD até dhe Tis peBd50ug AR (Nuttall, 1976) Ka®ds Kai trv 
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pikpétepn SiakGpavon ot ovxvétTnTa Stav SokipaZetar pe pr ApItovoeibeis 
Siabikacies , y! avTS Kai THy xeNnoIPOTIOINOALE Odv pEB050 LwnAis avaAVONS. 

'H Biakbpavon Tod paopatikod éxTipnTi AR Elva avTioTpS@~ws avaAoyn Kal pE 
TO pAKOS TAS akodovGiag Se60pévwv Kai pé TS TETPGywvo TO TNAikov LNO, yia 
hp ITovoe Seis o€ BdpuBo (Sakai, 1979) eva elvai avTioTpd@ws avGAoyn PE TS pi}KOS 
TiS AkoAovGias SeSopévwv Kai T6 TINAikO ZNO, yic pH Hpitovoeibeis Sab iKaoles 
(Keeler, 1978). 

“H @aopatikr Siaxpitiky ikavétnta Tob éxTipnti AR tij¢ PSD yid TuXaies 
SiaSiKaoles TOU atTroTeAOdvTa! GTT6 HpITovoEIBEig GUVIOTHOES PE AEUKS BdpLBo, 
elvai ouvéptnon tod TnAfkov ofjpa mpd BdpuBo (ZNO) pé av&qor| ts Kaas 76 
ZNO avdaver (Marple, 1987). 'H péBob0s atrotuyxave! STav ETrIXEIPET VE GVaAOE! 
Orpata rob trepiéxouv peyGAes ouvexeig ouviotmoes (DC) fh ypappiKés TaOEI¢ 
(linear trends) iSiaftepa otriv aKpn Tis XapnA‘s Teploxiis ovxvoTrtwv (Kane & 
Trivedi, 1979). Ti’ avTé elvai amapaitnto va atraAeipBodv TUXd6v oUVEXETS 
OUVIOTHOES TOD GrPATOS TIPIV THY GvGAVON pEow TIS pEAdSOu AR. 

'H @aopartikr avéAvon Baoe: Tob povtéAou AR xpnoipoToieita ovxva yia Tv 
avixvevon hpitovoe1S@v ouviotwomv péoa O76 ofpa. ‘H ioxbs Kd8e ovvioTwcas 
UTrohoyiZetat pé OAOKANPwON, TIS PAOPATIKi}S TEPIOXi|S KaTW ard Tv PSD yopw 
amd THY KOpU—H TAS hpITOvoE 1500 GUvIoTwoaS. AUTO yiveTar éTre15r] TA UIpN Tov 
Kopu@av TOv ovvioTwady S€v Elva! AvaAoya TOV idxbwv TOUS OTHHV PSD pE AR, STIWS 
elvai otrv PSD pé tovs KAacoIKOUs éKTipNTEs (Marple, 1987). 

“H émriAoyr Tis TaENS Tod povTéAov AR yivetar pGAAov éptreipiKa Gv Kai UTTap- 
xovv SiG@opa KpitHpia étriAoyis (Akaike, 1969, Akaike, 1974, Parzen, 1974) étre 181) 
T& Se50péva Ev ptropobv va TrapayBodv aKpiBas pé pid SiaSiKaola AR. Mid Tipr 
TaENS Tepftrov ion pé N/3 éws N/2, dtrov N TO pij}KOS Tis GKOAOUBias Sebopévwv, 
Trapaye! ikavoTrointiké atroteA€opata yid trv pé8050 Tis TpoTroTTOInHEevNS 
ovvbiakGpavons Kai appovikés Sia5iKaoies (Ulrych & Ooe, 1983). Npopavass av fh 
TGEn Tod povréAou EtriAeyeT XapNAr | PSD éu@aviZetar TOAU Ae 1aopevn, TPGypa TS 
oTroio BonBa oTrv EkTiLNoN Tdv «xovbpiKav» KopuPov To Paopatos Kai éTropévws 
THY PwvoouvTOViop@y. "H Ta€n povTéAov étriAéyeTai TéTE HE ObyKpION TiS PSD 
Bdoe! Tod AR pe TrHv PSD GAwv extipntav, dTIws BG yive! Pavepd OTH OuvExE Ia. 


5.4.2.4 H épappoyr tod povtéAou AR otrjy éxtipnon Tov PwvoouvToviopav 


'H é~pappoyr tod povtéAov AR otrv paopatikr avaAvon Tav onpatwv op IAias Kal, 
éTropevans, TiS Tpayous10T KAS Pwvijs, Elva1 atrapaitnTy Adyw Tis ib16THTAS TOU va 
TIApeXe! KOA PaopaTikH eKTiNon yid oUvTOpES aKoAoUGies Sebopévwv. “Eto! fH 
PAOpAT KH GvaAVON pTTOpET va EpappoodeT o€ SiadoxiKés GkOAOVGies SeSopEvov, Oi 
oToies e€Gyovtai amd éva ofpa arywoiag peycAou prKous, TrapgxovTas Trv 
E€A1En TOV XAPAKTNHPIOT KdV TOD ~PGopaTos pEGA OT6v Xpdvo. 

T6 avepwtrivo PwvynTiKd GOTHHA TPOGOpOIdvETA! PE Eva povTéAO Trapaywyiis 
TIS Pwvijs TOD oxNpaTos (5.1), dtrov, yiG TOUS EU@wvous fXOUS, HIG yewveTpPIA 
CE IPIAKOV TEP 1kOV povadiaiwv TaAya@v Sieyeipe: Eva yAwTT151KG PiATpO G/(z), 
Tov OTrofou 1) EE00s EicépXETa! OTS PIATPO - povTEAO THs PwwNTiKijs 0500 V(z) Kai 
aod SapoppwGei oT6 PiATpo ExtropTTijs R(z), TOU TPOGOpOIdvet Try Ae TOUpyia 
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Zxfpa 5.1 Td povréAo trapaywyii¢ op iAiag - poaywoiag SiaKp Tob xpdvou. a) Té TAnaiE- 
OTEPO OTS PUGIKG povTéAo Kai B) T6 povTEAO TOU ExT IpGTai pé avaAvon ypapip iKij¢ TPOBAE- 
ng (LP) (12). 


TOV XEIAIOV, TEAIKG TAPGYETAI TS GHA qwvijs (Deller, 1993). Tid Tobs G~pwvous 
Fxous, 1) S1€yepon Tod ~piATpou Tis PwvnyTiKijs 0500 yivetai ard yewrTpia SopbBov. 
Té yAwtT151k6 @iATpo éxXE1 GUVGPTNON pETA@POPGS pE S40 TrdAOUG f) fows TpEIS 
(Childers, 1995), T6 povtéAo @wvntikijs 0500 TpoGopoldvetai pE PiATpO Trou EXE! 
HGvo TrdAous (all pole) éva OG émpette va trepi€xer Kai pNSevika Adyw Ti} aTTdAE 105 
évépyeias péoa ot pivikt) O56 (Flanagan, 1972). ‘Errei64, Opws, bv éevbiapepel A 
GAAoiwan Tis Paons APod fh akon Elvai avaicOnTh O° avTHy, aTrobEeiKvGeTaI STI A 
ovvdéptnon pEeTapopas tod @iAtpou prope va ypageT odv yivépevo bo 
OvvapTioEwy pETA@OPGs, Eva OAIKi}S 51€AevaNs (all pass) Kai Eva EAGXIOTHS Pons 
HGvo pé TrdAous (Deller, 1993). Té&Aos 76 PiATpo ExtropTris Trepiéxel évar pNSEevike oT 


71 


ovvdptnon pEeTa@opas tov (Rabiner & Schafer, 1978), T6 OTToio icobuvapeT pé 
Siapdpion o16 treSiov tod xpdvov. Elva: SuvaTév pé av&gon tis TaEqs Tod 
povté\ov v& Trpoceyy108E7 T6 PATPO TIS PwvnNTIKi}s 0600 pE Eva PiATPO pdvo TIdAwWV 
(Deller, 1993). Etrv Tapoboa épevva érre6r| evbie@Eepav pdvo 0} PwvoouvToviopo! 
TiS Pwvntikijs 0600 Kai pdvo yid gupwvous fxous, StTov éAaXloToTIOIETTAI A 
émriSpaon Tis pivikis 0500, xpnoipotroirjOnKke T6 povtéAo AR pé KaTGAANAo ap1eps 
TrOAwv. 

“H pé8050s Tob xpnoipotroifOnke yiG TrHv éktinon Tv TapapETpwv AR elvat 1 
pé8050¢ T&v éhaxioTwv TEeTpaydvuv, f OTTOIa ExE1 ws EEFS : ‘EAaX1oTOTIOIMvTAS THV 
Siakbpavon Tod TetpaywviKod aPaApaTos e/(n), Tob SiveTa a6 Try oxéon 5.33, 
YIG OASKANPO TS Hi}KOS Tis AkOAOUBIas x(n), SNAGSH, a16 0 péx! N-1, TPOKUTITOUV 
oi Kavovikés é€10doeIs F €f1odaeIs Yule - Walker tijg ox€ons 5.34. ‘H avadpop ik 
étriAvon avTav Tov efiodoewv pé TH BorGe1a Tob GAyopiBpyou Tod Levinson (Marple, 
1987), OtIws EXE! TPoTIOTIOINBET G16 Tév Robinson (1967) KaTaArye! OHV EbpEon 
Tov TapapEeTpwv TOD ~PiATpov AR (Markel, 1972). 

'H Qvwtépw pé8050s THv éAaxiotwv TeTpaydavwv A€yeta! pEO050¢ Ti}G aVTOGUOXE- 
TION (Markel, 1976) kai Trapaye! eVoTabEs PiATpO, SnAabr EXovTAS TOUS TAOUS 
péoa oTd6v povadiaio KGKAO oT6 pryabiKd étftredo. ‘EteiSr Ta Se50péva eTvar 
TIpaypatikof apiGpoi, of TAO! Tov éy~paviCovta! Kata oudvyi Zebyn, Strov av O 
apiGuds Tous elvai Gptios, of pioof TdéA01 BpfoKovta! oTd éTTGvw p10d TOD 
piyadikod étritréb0u Kal oi GAAO! pioof OT6 KGTW L106 ywpis Va OTTOKAEfeTA! KGTTOIO 
Cebyn va TotroBeTodvTal éTPavw oTdv GEova THV TPAYPATIKHY GpiOpdv. “Av O 
aplOpds THv TOW Elval TEPITTSS TOTE TOVAGXIOTOV éva CedyOS TIéAWV BpioKETat 
Trdvw OTSV TIPAYPATIKS G&€ova (Childers, 2000). ‘H péB00¢ Tis AVTOOVOXET IONS TAS 
YPApPIKi|S TIPSPAEWNs 614 pEoU Tov éAaxioTwV TeTpaydvuv Elval idodbvapn pe TH 
péB050 extipnons Yule - Walker THv TapapEeTpwv AR Stav xpnoipotro1eital 6 pEpO- 
Antrtikds (biased) ext pnts Tis AVTOGVOXET IONS (Marple, 1987). 

Mic Siaqoperikr péB050¢ éAaxioTwv TeTpayavwv, TOU A€yeTa! pEPOSOG Tig Guv- 
Siaxipavans (covariance), tpappdZetai étrions yid Try éxtipnon Tod ~PiATpoU Tis 
@ovnytikis 0500. ‘H Siapopa até trv mponyobpevn pé8050 Tig abTOOVOXETIONS 
elval OT! TO TETPAYWVIKG OPGAYA éAGXIOTOTIOIEITAI yIG ~va TpAPA Tov pd6vo, 
SnAadH, ard trv TaEn povtéAov m péxp1 N-1 (Markel, 1976). “H étiAvon Todv 
eE1owoewv, TOU TPOKUTITOLV, KATOPOdveTa! YE TV GAydp1Oy0 Cholesky i GAAES 
pe8dbous év® 76 —PATPO TOU TIPOKUTITE! BEév Elval EvOTABES EPdaov EXE! TOUS 
Tr6Aous Tou EKTds TOD povadiaiou KUKAOV OT6 prya51K6 étrittebo. ‘O pacpatiKds 
EKTIPNTHS TOU TPOKUTITE! PE TH LEBOS0 Tis GvVSiaKbpavons eypaviZe!, CUvHOWs, 
pikpdtepn Siakbpavon Kai aTéKA1on aTId bTI O AvTioTOIXOS PE TH pEébO5O Tijs 
avToovoxét ions (Marple, 1987, Childers, 2000). 

Oi 860 trapaTrdvw pé80601 Paopariks ékTipnons TOV éAaxioTwV TeTpAaydvwv 
Xpnoipotroiobvtat, pé xapnAr TaEN povTeAou, pdvo yic& Try ExTiLNON TiS paopati- 
Kis TEP 1BGAAOVGAG TOD OFPAaTOS Op IAfas a@od Kai oi 50 péB0501 Sév Sivovv KAA 
éxtipnon Tdv Hpitovoe Sv ovviotwody érre 151 EupaviCovv (GE peyadbTEpES TAEE IS 
HOvTéAOU) SiaxwpPIops PaopaTiKHv ypappav (line splitting) Kai TuxXaTes Kopupées 
(spurious peaks) (Marple, 1987) pé xe1pdtepn péB0S0 éxeivn Tis avTOOVOXETIONS. ‘H 
peB050¢ Tig avTOOVOXETIONS xXPNOIpOTIOINONke oTHY épyacia avTH yid Try 
avixvevon (Tpox1és) TOV PwvoovvTovicpOv étre16r ETvar TaXbTEpN G16 trv péB050 
TiS ovvS1akGpavons pé pikpr Siaqpopa otrv aKpiBeia Gtr’ avTriv, Eva TavTdxpova 
elvai f péB050s Tov pedeTHOnke ard Tév Markel (1972), w> mpd Tv TaEn Tod 
povtéAov, Try xprjon Tapasvpou Kabds Kai T6 ET60s Tis TPOEUPaNS OTS OFA. Mé 
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Try TPOELPaoN TO arpaTos (ovvBws KATA 6dB ava OKTGBa) Siveta Eupaocn oTo’s 
OWNASTEpoUS PwvoovvTOVvIGpOUs Evo GTropEbyovTa! TPOBARPATA aTTd ioxUPsTATES 
Gepedidbeis, Kai peidvetar fh Té&on va éypavicGeT 6 FFT Tob TrapaBUpou oTriv 
XapnAr Cdvn Tob Paopatos. Mé trv €pappoyh Tov TTapaBbpou Hanning * Hamming, 
trepiopiZovtat Ta pndeviKa ard Tév DFT Tod Trapa®Upov. “H T&€n Tod povtéAou 
elvar ovvdptnon Tod puBpod SerypatoAnwpias Fs, éto1 @oTe yi 6 < F, <18kHz, 
TIpétre! 


M=F,+y (5.44.) 


Otrov 1 TapapETpos y Trafpver Tipés peTad’ 4 Kai 5 yid THv 16 ikavoTroINnTIKH 
avddvon, YI éppwvous f}xous. 

Té&os, fh péB060¢ Tis TpoTTOTIOINHEVNS GUVSIAaKKpavons EpappysoOnke PE LNT 
TGEN povTéAov (45-50) yid trv TapakoAOUEnon TOV APpOvIKHY GuvIoTWOwV péda 
OT6 GFA Porpwoias GAAG Kai pé xapNAA TAEN povTéAov (12-13) yic T6v UTTOAOY1Op6 
Tis TrEPIBGAAOVOAS Tod PaopaTos oé OUVvEKTiLNON PE TIS TPONYOUPEVES HEBdSOUS 
PAOpaT iki}s avaAvons. 


5.5 Me@o6dodoyia tijs avdAvons 


Npiv avagepbeT fh peBo5oAoyia Tob xpnoipotroifOnke yid THv avdAvon Elva atra- 
paitnro va Opic8obv Katroles Ewoles Oi OTTOIES XPHOIPOTIOIODVTa! OTH OLVEXEIA. 
‘Epdaov O16 76 HXNTIKG VAIKG GVOAGENKAV KGTTOIG  WHPloTrOInpEva «TUAPATG» TOU 
KaTGAAnAa étriAeypeva, pdvo, KI Sx! OAGKANPO TS VAIKG, OTS EEG OG AvapEpspaoTE 
oO avTG pé T6v Opo WOATIKa GkoGopaTa fH WoATIKa Sefypata. AeSopévou 611 KGOE 
OAT Kd Seiypa atroteAgital ard TrévTE AKOAOVOies SebopuEvwv, pia yiG KaGE Povij- 
ev, 0G XpNoipoTIO1lODpE vic ATES T6V 6po GkoAoUGiE SeSopEvwv PwvrjEvTos Hh ATTAG 
akohov6ieg pwvijevToc. ‘AkGpa, apod KGGe PaATIKS Seiya LTroSiaipéOke TrEpa- 
TEpw, IG TIS pEB6bOUS Tis AvGAVONS, GE AkoAoUBies SeSopEvwv GTroTEAOUpEVES OTIS 
ovvexi| oT6v xXpdvo Sefypata, 8G avacpEepspaote o' avTES pEé T6v Opo AKOAOUOiEG 
SeSopevwv i} ATTA GKoAovbiec. 


5.5.1 Ka@opiopds tav Se50pévwv 


Té OAT kG Sefypata Tod HxNTIKOD LAIKOD WN—ProtroInOnkav ApXikG pE T6V PUBL 
Se1ypaTtoAnwpias Tv 10000Hz, SnAaSH pE péyioTo Epos Cavng ovxvotrtwy, Trepitrov 
5kHz aod trponyoupéevws TrepiopioOnke T6 Epos Cudvng Tous péxp! TA 4,7kHz pE 
Try Espappoyh avadoyiKod @piATpouv TrIpPds atro@vyH TOO ~Parvopévov Tis avaditrAw- 
ong (aliasing). T6 ebpos Cavns Tod avadoyiKod @PiATpou FTav T6 EME ITITIKG PAATPO 
Rocland tUTrov 841, yapunAijs Si€Aevons pé ovyvdtnTa atroKoTTs 4,7kHz Kat 
amréoBeon 48dB ava OKTGBa. Apod eTvai ywwoTd 671 76 edpos Cavs Tod Paopatos 
TOV ELPwvwv HXwV, Oi OTTOTO! AVAAGENKav (5NA. LSvo PuvrevTa), TEpopiZeTai PEXPI 
T& 4kHz (Rabiner & Schafer, 1978), épapydo8nKe OTS w:NPiotroinpévo ofjpa Tis 
WodpwSiag wnpiakds @iAtpo (Butterworth yapnAfis Cavs 61éAevons TaENS 10 Kas 
OvxXV6THTAS ATroKOTH|S 4120Hz) trepitrov ora 4kHz, étre15r] f peAETH GOXOANONke pE 
TOUS TPUdToUS 4 f 5 PwvoovvToviopoUs, oi OTroio! Sev Eetrepvoiv Ta 4kHz, yid 
avépikt ove. Eto1, MattdOnke 6 puOpds SerypaToAnwpias ord 8192Hz pé KaTGA- 
AnAn pE8060 UTTObe rypaToAnpias (downsampling) (Proakis & Manolakis, 1992). 
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Tid Tux6v OdpvBo, TOG TIBavOs UTApXe oT HYoypa~npéva atrooTTGopaTa, 
HETpHONnKe OTS WNPioTOInpEvo ofpa, yid ~vav Ey@wvo fixo, TO Paopa Tov 
éTriAeypevo ard Try iS1a HXYoypa~non ora ONpETA «oiwTr}S» Kai ovyKP/ONnke f ioXUS 
Tov pé trv iox6 Tod orjpatos. "H pétpnon éyive T6o0 XwpioTa yiG THY XapNAH (O- 
2kHz) kaf bypnAf (2-4kHz) Ca>vn Tod Paopatos d00 Kas GUVOAIKG. 

'H trapovoia Tod isoKpatrpatos f icov péoa OTS HXoypa~npevo WoATiKs SeTypa 
AVvaAGONKE HS TIPS THv Ox€ON TIS iaXGOS TOD OrpaToS Wadpwoias YE THV ioxXs TOD 
ioov yic Tis TEPITITOEIS HXOypa~pNEGTwv Trou Tep1éxouv idoKpaTHya. ‘O UTTOAoy!- 
OG Tis ioxbos Tob icov éyive GTS ONHEIA TiS HxXoypa~Nons oTG OTIOIA Bév 
UTTPXE GFPA PadpwSias Tapa pSvo T6 OfjpPAa TOD icov. 

'H e€€1a0n Kal 6 éeyxos Tod VAIKOD 64 vive! ExTETALEVA OTS ETISLEVO KEPGAGIO. 

‘H Kw6ikoTrofnon THv Se1ypatwv fiTav TUTov PCM (pulse code modulation), Kat 
Sopr| Tous, aTrAG povoxavodikad pé 16 wn@ia (bits) yid Kae SeTypa (sample). “H 
HEiwon TOD PUBLOO KPiONKke APKETH yIG TH PEAETH, TOU TrEPIWPioTHKE OTHHV AvGAVON 
H6vo @wvnévtwv Ta OTIOTA, OTIS PaiveTa! OTS OXiPa 5.2 éupaviZovv péoa oTIV 
OVXVOTIKH TEPIOXH O - 4000Hz SAN oxEbdv, Try ONPaVTIKH ioxS TOD WaATIKOd 
AKOVOPATOS. 

‘H «ovvappoAdynon» KaGe WaATiKod Sefypatos éyive ETO! OTE ALUTS Va TrEPIEXE! 
OA Try Gatrapaitntn TANnpo@opia troG, TmPavev, yapaKTnpiZe1 Eva oVyKEKPIPEVO 
PwVNTIKG HXSxpMpA. AUTS TIPAKTIKG ONpaivel OT1, ETTpETE Va ETval TPAYpATIKG Evor 
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Zyfpa 5.2 Méoo paopa peydAng SiapKeiac évdg wodriKod Seiypatoc-hxoaxovopatos 
Trou Trepi€xe! OAa Ta pwvijevta, a Uo SiapopeTixes avaddoEIc pé ovxvornta Sérypa- 
ToAnWiag 8192Hz (KaTw oxhpa) Kai 16384Hz (avw ofa). TS peyaditepo trocooTd 
évépyeiag TOO WoATIKOd HYoakoUapaTos Trepiopietal oTrv Cbvn ouxvoriitwv O Ewo 4kHz 
TrEpitrov. 
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«avTITIPOGWTTEUTIKS» SeTypa TOO ovyKEKpIpEVOV GwvnTIKOD HXOXPdmpaTos. Kata 
Baon, T6 pwvqTiKd HXSXpwpa, TOU yiveTar avTIAATTTS OTH Worpwhia, TpETTE! va 
ogeietat oTobs Hxous, TOU aKobyovTa! ouxvéTepa Kai étre16r OTHV Wodywoia 
KUp lapxobv TA pwvijevTa GuveTTGyETA! OT! ALTA SiapopPavovv aVTS T6 HXSXPOpa. 
‘Eta1, T6 AvTITTPOGWITEUTIKG BETypa TrEpIEXE! PSVO EPwvous fXoUS - PwvrjevTa. ‘A- 
k6pn, yiG aKpiBéoTepa OtroTeA€opata OG éEmpEeTtE va Trep lex! EAGXIOTO B6puBO Kai 
undevikés, 600 yivéTav, TapEpBoA€s. ‘H Trapovoia PwvnTIKOV voTaV (POdyywv) TIS 
Heaalas @pwvntikijs TEpioxis e€aopadZei KaTad KGTIOIO TPSTIO Trv «OpOIoyEvE Ia» 
Tod WaATIKOd Sefypatos pé trv Evora 6TI, étre16r Oi VOTES avFKOUV OTS i610 
qovntikd Sicypappa (BA. tmpony. Kepadaia), apa Exouv trapayx8eT pé T6v i610 
Tpdtro. ‘ErrittA€ov, f OXETIKa pEYGAN SiGpKEIa KOE voTas eEaopadiZe Tr OTABEPS- 
THTA OTrHV TPOPoPG TOD CwvrjevTOs Tis voTAS évo fh EMenpn peTaBodOv oTriv 
évtaon Tod fXoU OuveTTGyEeTA! GAkKG"N PEYAAUTEPN KOPOIOYEVEIOY OTS WAATIKG 
AX6xpapa, a~pod 6 WaATNS SEv GAAGZEI TpdTIO ~Pudvnons (Sundberg, 1987). Elva, 
BEéBaia avTovdNTO 6T1 bdo TEPIdDsTEpES SiacpopeET ikEs VOTES VIG KAGE Pwvijev T6dO 
AVTITIPOGWTTEUTIKSTEPO TS WAATIKG Seiypa. Lopqwva pé TA Tapatravw, Aoitdv, dha 
T& PwvijevTa OvyKevTpwpeva OE, 600 TS SuvaTdv, TrEPIDDSTEPES VOTES - POdyyoUS 
TAS PECalas PwvnTiKijs TeEploxAs «KTiCouv» pia akoAOVEia SeBopévwv - WaATIKd 
Seiypa T6 OTroI0 Stav GvaAvbET pTTOpET va SedoEI TrHv pEyIoTH TANPO@opia yiG TS 
Baoikd HxSxpwpa Tob WoAT Kod Sefypatos. 

‘H «Opoloyéve to» OTS PwvNTIKG HYSXPwpA Elva TPWTAPXIKAS GNYACias yc trv 
peAéTH abt, étre16r, pdvo TéTe pTropodv va epevvnPoiv ocapeEis oXéTEIS Kai 
Xapaktnpiotika. AUTA TA XAPAKTNPIOTIKG TOG GvaCnTobvTa! Kal ava~pépovTal OTS 
ETIOPEVO KEPGAGIO, UTTGPXOUV KATE Kavéva PEGA OTHIV EKKANOIGOTIKH WoALdSjon 
Adyw Tis AerToupyikijs Pons THS, GAAG Kai TOD OkOTIOD TOU aT EtrITEAET. “Opws, 
ol OtroKAfoeis att’ AUTH Try BEpEA1d6n «Opoloyévetom pTTOpOdV v& pEAETHBODV OF 
GAAn épevva. 

Mé Baon Ta avwrépw, fh étiAoyr Tod WaATiKod Sefyyatos BacioTnke oTd 
aKdAOVGa KP ITHP IA: 


1. Atrovoia BopbBou kai TrapEepBoddv. 

2. Napovoia pOdyywv Tis pEGaias PwvnTiKs TrEp1oxi¢ (C3 - C4). 

3. Mé voTES pakpas Siapkeias (péxp! 1sec). 

4. Mé Opoloyéve ia Tpdtrov odpadnans, xwpis oVGIAGOTIKES HETABOAES OTHV Ev- 
TaON TOD fxou. 

5. ‘Yrrap§n ddwv Tv éAqvikdv pwvnévtov /a, €, 0, |, U/, o€ oTaBEPH Expdvnon 
VIG 76 KaBEva, xwpis cuvapBpwon. 

6. LuyKévtpwon d00 T6 SuvaTév TrEp|doOTEpwv POSyywv - voTHV GUXVETNHTAS pI- 
Kp6Tepns atrd6 200Hz (aMayr PwvnTiKod S1aypappatos). 


Katé& tr S6pnon tOv SelyGtwv avT@v KaTaBANOnke tTpooTdBeIa WoTE, 
OTATIOTIKG, Ff] PaopariKh TuKvd6TATA ioxGos (OMI-PSD), yia Ta péoa Paopata 
paKpas SiGpKeias (MOMMA - pEéBob0s Weltch) va elvai oxed6v 4 iS1a av 1h éKxAoyr 
KOE vOTas yivel Grd GAAN xpoviKH Trepiodo Tis iS1ag Hxoypa@nons. Baoe! avTOD 
Tod éA€yyou Trapatnpronke OT: f OMI Sev eivai TOAG oTaGEpH, yiG wpPiopevous 
Woates, KaTa Try Sidpkeia Tig Wadpyabnons ad Tév i610 WaATn, oTd i610 
Povnytikd TrepiBGAAov. LE PnpiopEevovs WaATES abTH  GOTGBEIA ETvai TOAG pIKpr 
éva o€ GAous Elva atr6 péTpIa Ews TOAU pEYGAN. ‘AAAG ALT T6 BELG BG Ov~nTNBET 
TApakaTw. 
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“Oda Ta WOATIKG Seiypata, pEeTa Try KaTaCKEUH TOUS, UTIOS1aipgeOnKkav o€ TEévTE 
aKodovGies Se5ouévwv Povijevtos, pia yic KGB Pwvijev, Kai aTToOnKebTHKAV OF G- 
vtiotorxa apxeia fxyov. Lé KaGe TETOIa akohovBia SeSopEévwv wvrjevTos 
épappdc8nkav oi S00 Katnyopies pEeOd5wv @aopaTikijs GavdAvons trou Sn 
avapépape: a)  KAaGoIKH pEBOSOs TiS Ebpeons PEoU Spou THv Trep1oboypappaTwv 
(y€@050s Welch), kai B) oi 640 Tapapetpikés péB060! Tov éAaxioTwv TETpaydvwv 
TijS AVTOOVOXET IONS Kal TiS TPOTIOTIOINHEVNS GLVS1aAKGpavons (modified covariance). 
‘H obykpion T&v atroTeAcopaTwv pEeTaks Tov S60 KaTnyopi@v pEddSwv éAay1oTO- 
Trolel Ta OPGAPATA OTH EKTILNON TOV PwVOOUVTOVIOLOY TiS PoALWwBias. 

Oi Baocikés pé80601 avdAvons kai  AeiToupyia Tous TaplioTdvovtal oTé 
TIapakaTw oxedicrypappa (ox. 5.3). 


5.5.2 Mé@o60¢ Tod péoou bpou TH TpoTTOTIOINpEVWY TrEp1OSoypappaTwv 


‘ApXikG, E€eTGOONKE Ff] GUVOAIKH POPP TOD PaopaTos OASKANPOV TOD WoATIKOD 
Sefyyatos pé trv pé8o50 ebpeons Tod péoov dpov Tov TpoTroTTOINHEévwv 
Trep1ob0ypappatwv (Weltch), yid Kae WaATIKd &kovopa, Kaf ovyKP/ONnkav OTTTIKG 
T& PAopaTa Tous. ‘O Adyos TOU ~yive AUTO FTav yid va BiaTrIoTwWHOdV TLXdV 
PAOPATIKES OPOISTHTES HETAES THV POAT ikdv Se rypaTwv. Ltr Ouvéxera Tis Epevvacs, 
© pddos TOv péowv PacpaTwv paKpas SidpKEtag (MOMA) fTav KaBapa éAeyKTIKdS 
Kof ovpTrAnpwpatiKds Tav GMwv pEedddwv Gagpatikijs avdAvons Tov 
XPNOIpoTTO IOnkav. 


Wn toro inuévo 
OF|Wa aApwsiag 


ME®050¢ Tig ME®050¢ Thig ME£@050¢ roD. ME@050¢ Thig 
Atroouoyériong — Tpononoinuévng Méoou 5pou thv Tporronoinuévng 
Zuvd iaxvpavong Tporono inpévwy Luvd iaxupavong 


(oyna rakn Tepiodoypappatuw (Yenhf rath, 
wovréhou) povréhou) 
Elipeon tpoxiav FAcyxog vid OAS Ereyxog TOv wevoouv. —-EAcyxog TMi Kivnons 
‘pavoouvTovicpoy Kovtivois @wvoouy- Tovicpay Ths U. abto~ ‘TOv hytTovoc15By au- 
ToviaHoug ‘uoxérions pe Béon Tig vicTeotv (ApyoviKtv) 
“EmifeBaiwan rod cUpees opugés ToD o€ oxton we Tic THOXI- 
péoou pou rpoxitig edapaTos Welch 5 1Ov @wvocuvToVI- 
Ths p. abroouexérions oan. 
Karooreufi pagparo- 
Yeaprvatos oreviic 
Gavng 


Zyfpa 5.3 MEG060! pacparikij¢ avaAvans rob xpnaipotro 1jOnkav o7t Siarp 1Brj Kar of 
Ae itoupyfes Tous. 
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“H pé8060g avtH ovaiaoTiKG ovviotatal oTrv evpeon To péoou Spou Tov 
TIEPIOS0YPApPATwV TOV éTIKOALTITOHEVWOV THNUGTWV TOD APXIKOD orjpaTos. ‘H étre- 
Eepyaoia éyive of KGGe aKoAovGia SeSopévwv Pwvrevtos ard Ta /a,£,1,0,U/ (oé 
obpBoda IPA) (KoupoutrétpoyAov, 1998) Ta OTTOIa avTIOTOIXODV OE PwvrpaTa TIS 
“EAAnvikijg yAdoous. “H épappoyr tis pe8dS0u Weltch éyive pé Tis é€ijs TPES 
Trapapetpwv : MijKos ETIKAAUTITOPEVOU THTPATOS TOV 256 Serypatwv, pé 50% étri- 
KGAvipn pETAak Tous, iSwpéva péow Trapabipou Hanning 16 Ka@éva. TS ovvodiKd 
HijKos Tis akoAovias SeSopEvwv PwvijevTos KUPaIvéTaV aT16 0.5 min - 1 min. 

“Otav fh avdAvon elvai tpocavaToOAIopEevN OTHV avixvevon TOV pwvoouvTo- 
VIOLOV TAS PwvnTikijs 0500 oi OtToi01 Siakpivovta! Gad paAAov TAaTEIG EvpN 
Zavns, KAA paopatiKh Siakpitikh ikavéTnTa évbia~épe: T6do woTE va pV 
okeTTGZovtai KOvTivoi PwvoouvTovIGpo! GAAG é€icou évbiacpépe Kai A Agiavon Tod 
@Gopatos étrer6 piKpry Siakbpavon onpaiver Aeiaopévo Paopa 6 OTOiO 
«EexwpiZe tig Kopupés TOV PwVOOUVTOVIOL@V Gyvodvtas Tis AeTTTOPEpEIES. “Opws, 
HeyGAn peiwon Tis Siakbpavons ptropeT va épTrobioe: trv avixvevon KdTrOIOU 
aoBevois Pwvoovvroviapod. 'H pUBpION Tig SiakGpavons ptropel va yiver pé avgo- 
HEiwon ToD Gpleyod Tv émikaAUTTTOpEvwv TyNGTwv, StroV A SiaKbpavon 
avgdavetar pé THv abEqon ToD ap 16pob avTOd (Marple, 1987). 

'H mporyparortroinan Tis pe865ou Weltch éyive pe trv BorjGe1a Tod GAyopiGpou Tod 
ypryopov§=petacynpatiopod Fourier (FFT). Té Baoiké tTpdypappa ord 
TIPOYPApPAaT 1OTIKG TrEpIBGAAov MATLAB rob Kavel xprjon Tis pe8d5ou Weltch evar 
oT6 TrapapTHpa 3. 

Té péoo Paopa paKpas SiGpKeias TOU TPOKUTITE! HE Tv pEB050 Weltch a~popa 
Eva p6vo Povijev aTrd Eva POATIKS Seiypa. AUTS TS OXETIKG AEIAGpPEVO PEOpA (ox. 
5.2), étresr| f aKodouSia Se50pévwv pwvrjevtos Trepi€xe! ApKeTés votes (pETags 
Do3(131Hz) Kai Sol3(196Hz) ), atroTeAEi Eva pEGO 6p0 PGopaTos yid bAEs avTES TIS 
vores Kai ETTOHEVWS TS PGOpA Kai TS HXSXPWHA pEAETHONKaV ave€GpTHTA amd trv 
Tovik6TNHTa (pitch). 


5.5.3 Ol rapapetpixés pé80501 


“EkT6s TiS KAaooIKi}S pEBd5ou Weltch, 1) OTToia TEprypa~el XovbpiKG TS PGopPa 
Yi Eva OXETIKG PEYGAO XPOVviKG pi}KOS SeSopévwv, elvar xproipo yie THv exTipnon 
TOV PWVOGLVTOVIOHOY TIS PwvnTiKijs 0500 va Teprypage’ fh xpoviKr e€éA1En Tod 
PAOPATOS [1G akoAoUEias SeSopEvwv pwvrjevTos. 


5.5.3.1 H pé@o60¢ Tijs avToovoyéTioNns (Markel) 

“H pé8050g Tijg avTOoVOYXETIONS (Markel, 1972) éxTipa Tis GvXVdTHTES KA TIS 
ioXbEs TOV PwvoovVvTOVIGLoV A116 Thy PaopaTikr trepiBGAAoVGG (ox. 5.4) yiG pic 
akoAoubia SeSopévwv Kai SqpioupyeiT éva trivaka Tip@v OvxvOTHTwV - ioxbwv Tav 
wVOOVVTOVIGPOV. Mpaypatotro1eita1 oT& €€F\g oTGS10 : 

a) Npogp@aon Tob ofparos, 

B) Epappoyr ovyKexpipévov trapa®bpou, 


y) Yrohoy1opds tretrepacpéevns avTOOVOYXET IONS, 
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8) EriAvon é€1odoewv avtoovoyxét ions, 

£) Ytrodoy1opds DFT tod avtiotpo@ou ~piATpou, 

ot) Yrrodoyiopds Tod avtiotpo@ou pEyéBous, Kai 

2) Adpnon tod trivaKa GvxvoTHTwV - iIoxbwv THY PwVOOUVTOVIOPOV. 


id Ta Trapatrdvw oTdbia TpétrE! va ONnpEIWBodv TH éEFjg : "H TPOEUPaoN OTS 
Ofpa, ExTds¢ A116 TOUS Adyous TOU ava~pépONkav Tid TrGvw, EpappydZeTal Kat yiG 
Evav akdpN Adyo. TS OAOTIOAIKS PATPO OTS OXF\PA 5.1(B), XE! CUVEPTNHAN PETAPopas 
TOU elval TS yivdpEvo TiS GUvaPTHANS PETAPOPAS TiS PwvnTiKijs 0500, TAS 
yAwtribag Kat Tis ekTopTrs Tov XEIAl@v. 'H yAwTTiba eiodye! 640 TdAOUS oTHV 
OAIKH Ovvdptnon Kai Ta xE/An Eva pNnSevikd 76 OTTOTO AkUpdve! Evav aTrd TOUS 
TrdAouS. ME Try Trpoguaan EiodyeTa! TExvNTG (KATE TV EtrEEepyaoia) Evo AK 
pndevikd, T6 OTTOTO akUpwvel, Tepftrov, Kal T6v beUTEPO TIdAO. “ETO! TS OAOTTOAIKS 
@irtpo TpoceyiZel ApKETG KOAG THY GUVapTNON PETAPOPSS TiS PwvnTiKijs 600 
(Childers, 2000). 
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Zyfpa 5.4.£0pEon Tis paopar Kis Tep 1BAAAoVOAG (c) Kai TOO avTIOTPS@~oU ~PiATpou (b) 
00 orjparos, TOU avTioTOIXET OTd Bpaybxpovo paopa Fourier (a). 
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‘H trpogupaon yivetar tepvOvtas T6 ofa wadpwoias péoa A116 @PiATpO, TIPIV fH 
PETG 16 TrapGOupo, Tis pop@is s/(n) =s(n)—a,s(n—1) (Wakita, 1973), 6trov T6 a, 
Traipve! Tipés 0.96 < a, £0.99, F THv Tinh GpioTHs TPOEUPaONsS yIG a, =7,,(1)/7,,(0) 
(Gray & Markel, 1974), 6trov r,, f abToovoyxétion. MG Thy péyioTh Tipr TOD a, 1H 
KAion Tov @iATpou Elva 6dB ava OKTGBa. 

Té elS0g Tob Trapa8dpou, SnAadry Hamming, trod épapydZetai oT6 SedTEpo 
oTG510 BeATicvE! THY PaopaTiKH SiakpiTiKH ikavéTHTA 6TIWs, éEtTfons, Kai T6 p}KOS 
N tod tapaupov Tijs aKoAouGiag Se5opévwv. “Av T6 TrapGBupo éxAeyeT pikpd Sev 
06 KGve! AeTrTOpEp| GvGAvon, av éxAeyeT pEyGAo BG pEidve! trv ioxd TeV ioxupav 
PWVOOULVTOVIOPaV Adyw Tod pEydAov pEGou Spov. BpéO ke OT TS pij}KOG TApaebpoU 
eval ovvaptnon Tob pu6pod berypatoAnwias F, 


N=6F, (5.45.) 


dtrov T6 8 Traipver Tipés peta’ 20 Kal 35. ‘Erropévws 76 KOAGTEpO pi}KOG TrapAe- 
pov elvai peta€6 160 kai 280 Sefypata, yid pubys Se 1ypatoAnwpias 8192Hz. 

‘H Tipt tis TaENS TOD povréAou AR # TOD avtiotpo~@ou @PiATpou LP émiA€yeTai 
obppova pé Ta avwotépw, SnAah pe trv eutreipiKr Ox€on 5.44, OTSTE pie Tip 12 A 
13 paivetar 6T1 Elvar f KaTAaAANASTEpH yiG Thy EkTipNoN Tis TrEPIBGAAOVGAS TOD 
@Gopatos Tob ékTipnyti AR. 

Kata Tév UtroAoyiop6 TOD Pdopatos pE Tév GAydp1Op0 FFT, pé TPOGOFKN pNd_evi- 
kOv ekTip@vTa! aKpiBéoTEpa Oi TIES TOV OVLXVOTHTwWV THV PwvooLVTOVIOpaV, Oi 
oToies UTIOACYiZovtal pE OvAAOYH TOV KOpU@dv éva ioxGes Tous pé EuBadotroinon 
(BA. avwtépw). 

"H pé80b0¢g Tig avTOOVOXETIONS pTTOpET va EPappooBET AoyIKG KOAG Kai yIG 
Evpivous Kai apdvous XoUs Tod EXovV SpwS PwvoovyxvoTikr Sop. Elva ywword 
671 fh S1€AevaN Tod orpatos Tig TIYAIas Pwvijs 514 péoou Tod PiATPOU Tis PIVIKiS 
koIAdtnTOS, av Kat S€v eivai capris f OUpTEpIPopa Tov, YEVIKG EiaayE! PaGpAT KG 
pndevika (€AGXi0TA) OTS PAANLATIKG povTEAO TOD PUGIKOD GVOTHPATOS TS Pwvi|s, 
Otrws Sq GvacpepOnke OTS 20 keMaAaio. Eto pTropET va akupwBOdV KIO 101 Pwvo- 
ovvtoviopoi é€ aitiag abtav Tév pNndeviKov. 

T6 pi)Kos Tapasvpou, yc trv pé6050 Markel otrv Tapodoa épyacia émA€yOnKe 
N=256 6ndadr, | avddvon éyive pé xpovikd Bijpa 1/32=0.03125sec, Tipr Tou 
aviike: oT6 SiGot na Tip@v Brpatos avaAvons woTE va pTTOpET vo CewpnOeT 1H 
aKodovGia SeSopévwv povadikr TpaypaTtotroinon pias oTaoipns Siadixacias. 

T6 KaTaAAnAo pij}Kos Trapadbpov UTpEe AvTikeipEevo Epevvas o' AUTH Trv Epyacia 
kat S0kipGotnkav 616@opa prkn pé TAUTSXpovn Tapatrpnon Tob pEyeBous TOD Pa- 
opatos. AvTH f S105 1Kacia 6a Treptypagel oTHv éTrépEvn Tapaypago. 


5.5.3.2 H pé8060s Tijs TpoToTOnpEévNs CuvSiaKbpavons 

'H p€80B0s LynAfis Paopatikiis SiaKp iTiKi|¢ iKavéTHTAS TOU xPnOIpOTTOIRONKE Oo" 
avtH Thy Siatp Br ETvar fh pé80S0¢s Tis TpoTroTrOInpEvNS Ovvd1akbpavons (modified 
covariance). ‘H pé@0605 épapydoOnke pé 500 Siaqopetikés Tipés THES povTEAov, 
této1es @oTE, PE XapNAN TGEN povtéAov (12 f 13) va UTTOAOYiZe1 THY PAOpPATIKH 
trepiBGAAovoa (spectral envelope) Tod orpatog wodpwoiag Kai pé vWnAn Tan 
povtéAou (45 - 50) va éxtipG trv TapovGia HpITOvoE1SHv GUvIOTWOV ECA OTS i610 
ofpa. ‘O Adyos Tro’ xpyoipotroinOnke FTav  EAEyxos Tis OPEdTHTAS Kal fh éTT1BEBal- 
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On T&v atroTEAEOpGTwv TiS Epappoyiis Tis pEAd5ou Tijs AVTOGUOXETIONS ("EBOSOS 
Markel). E11} ovéxe1a 6G avacepee? Hh pEBO5Os yia LIpnAr TAEN povTéAov. 


f,\wvtromf\p20.wov 


Luyvéryu (Hz) 


° 50 wo 150 200 250 300 


c 50 100 bo 200 250 300 


Lvyvdeyw (Hz) 


i) 50 wo 180 200 250 300 
Xpdvog (12sec) 


Zyfpa 5.5. ‘Avddvon pé trv pEB05o Tig TpotroTroinyevng ouvSakdpavons o€ pid aKo- 
Aov@ia Se5opévwv pwvijevtos, 4) OTroia UTroSiaipeitai o€ S1ad0x ike aKoAousies SebopE- 
vw, yid Sidpopeg Tipés TaENS povTéAovu 20, 30, 40 Kai 45. Ooo av€dvetai f TaEn Tod 
povtédovu Té00 BeATubvetat  paopatKr SiaxpitiKh ikavétnTa év@ o€ TOAG OWnNA€s TPES 
TaENS pTropET va épav 1oGobv TuXATES Gppov KEG. 


‘Omws otriv pé6060 Tis aUTOOUOXET IONS, ETO! Kai OTrV UEBOSO Tis TpOTTOTTOINE- 
vis ovvbiakbpavons 6 tpoddi0piapds Tis TaENS TOD povTéAov Kai TOD pr|KOUS TIS 
aKoAovGiasg SeSopévwv elvai atroTéAcopa KGTOIOU Tape - Soe avdyEGa oTrV 
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BAATIoTH PaopatiKh SiaKpitiky iKavéTATA Kai Try GAAofwon TOD EeKTIpNTA 
(Siaywpiopss Pacpatik®y ypapyOv - Tuxaies Kopu@és) TO TIPwTO, Kai TH 
ixavotroinon Tis atraftnons yid oTaciwdtnTa (stationarity) Tijg aKoAoUBias 
Se6opévwv T6 SeUTEpo. ETvai ywwoTd 6T1 600 pIKpaivEe! TS pF|KOS TiS AKOAOUBIAs Kai 
edattaévetat f paopatiky Siakpitikh ixavétnTa Kai 6 api6yds Tov TrapapEeTpwv 
TAS avTOTIAAIVOpopiKijs Si1a6iKacias (AR) fows xpeidZeta1 va avEnGeT yic va trv 
BeAT doe. 

“Eva trp@to, Aoirév, TrPSBAHpa rob trpoKUTITE! yiG TrHv pé8050 avTH ETvar fh 
étriAoyr] KATGAANANS TENS povTéAoL AR, p, KABds Eva SeUTEpo, Elva fh Edbpeon TOD 
BoAiK6TEpou p|KOUS akoAoUBias Se5opEévwv, N, yiG avaAvon. £16 TPHTO fh atravt HON 
pTropEey va S00e7 pvo éptreipiKG, pé T6v Trep1op op, y1G T6v GAySp18p0 TOD Marple, 
TOU GvapéepOnke Trapatravw, bT1 S€v ptrope7 f TGEN povTeAov va UTTEepBaiver TH 2/3 
TOV pI|KOUS AkoAOUBias Se5opEvwv o€ Sefypata. 

Baoik6 oToIXEI0 OTH ETrIAOYH TAS TAENS FTAV A XpoviKr EFA1En TOV GppoviKov 
o€ oxéon pé TrHv peAwbia, Kaif iSiaitepstHTA TOD WaATIKOD HYoaKOGopaTos. M116 
OvyKeKpipeva, yi Eva POUGIKS FXO, 6 OTTOIOS yiveTa! GvTIANTTTéS Odv voTa Fa 
(175Hz), 06 TpétrE1 Va UTTGPXE! GaMPHS PIG GPpOvIKH AUTIS TiS GVxXVOTNTOS F Trapa- 
TIAHGIAs péoa OTS Paopa Tov. Eto! Gv avTH fh appovikr S€év Siakpivetan yid KotTO 1M 
TGEn povTéAou AR, TrpétrE! va avENGET TAN TOD povréAou AR pExp! va yivel Opatr} 
GUTH A Gppovikry oTrv xpovikr €€€Ai€n ToD Paopatos (oXijpa 5.5). Mé avT6v Tév 
ovMoyIGp"S TrPOGSiopio8NKe 6 APIOuds Tov Tapapétpwv AR o€ 45 - 50 yiG pi}KOS 
aKoAouBias Se6opévwv 256 Se 1ypatwv. 

“Onws paivetai oT6 oyXipa 5.5, yia TaEEIg piKpdTepes, SEV Elva «oars» A 
POVOIKH Kivnon yi KBE Appovikh, ev UTGPXE! pEYGAN OBeBardtHTA ws TIPds THV 
ovyxvétnta. “E6@ T6 oxijpa elvar éva eTS0g pacpatoypagrpatos, T6 OTroio Sefyvel 
Try xpovikr e€€AiEn THv hpitovoeibav ywpis Syws va @aivetar fh ioxbs KdOE 
Appovikiis ouviotdaas, rf OTroia ETvai Travw Gtr -70 dB, dtrov OdB éxe1 BewpnVe7 A 
ioXbs Tis ioxupdtepNs GppoviKis péoa oTrv aKoAOVGia SeSopEvwv pwvrjevtos GAAG 
Kai yid dAEs Tis AKOAOUBies PwvNévTwV TOD i10U WaATIKOd Sefypatos. 

‘O bTIOAOYIOpGs TiS ioXGOS KaGE HpITOVOE I50Us Eyive, OTIWS Kai OTH TPONYOUPE- 
vn pé8060 avaAvons, pé euBadotroinon Tijs Treploxiis Tis ON! Katw ard KGOe 
Kopugr, KAT! TOU S€v Elva ywpis UTTOADYIOTIKG KGOTOS, HE OUVETTEIa ve KABVOTEpET 
T6 TIPSypappa KaTa Try oxEbiaon To PacpaToypagripatos. AUTS TO TeAeUTATO 
GtroTeAeita! G16 TS GUVOAO dAwWV THY TIPOBOAdY THV KOpUMPaY Tis OM, yid Kae 
akoAovbia SeSopévwv, OE pid EVOETA KABETH OTSV xpovIKd Gova To PacpaToypa- 
@rPATOS, Strov UTTGPYXE! pd KAiaKa xpwpatos yia Try Evbe1€q THs ioXGos. 

Tid va AvGET T6 TIPSBANUA ETrAOYyAS TOD KaTGAANAOU prKOUS GKOAOUBias SedopE- 
vov, SnAadr T6 xpovik6 Bijpa avéAvons, TEBnkav wpiopéva KPITHpIA: 


1) vé TIPOKUTITE! OTABEPS OXETIKG PGOpA HETAEG 5 1a60x 1KdV AkOAOVO dv, 

2) va Siaxpivwvta oi ypriyopes poucikés pEeTaBorés, Kat 

3) va ouvtopetetar 6 xpdvos étre€epyaciac, Adyw ToD peyGAou TrArBous povaiKav 
Se 1ypatwv - HYoaKOVopGTwv, Ta OTTOTA ETTPETTE VG GavaAUBodv. 


‘As TIPSs T6 TIPTO KpITHp10, Sév UTFGpXEI Giyoupos TPdTTOg KaBopIopoD AAG 
Kpiveta éptreipika pé Tv oGyKpion Tv @aopaTwv SiadoyxiK@v aKoAovOidv 
Sebopevwv. Tid 16 SebTEpo, TpETE! Va ETva1, 600 T6 SUvaTv, 116 PIKPd, OTIWS ETVar 
EVVONTO, YIG va Treplypaqe! Kai yprjyopEes pouaiKEés pETABOAES. TEAOG, 6GOV a~popa 
OT6 TpiTo KpITHpio, Elvar ywwotd OT: fh pEBOS0g BacifeTa: oTdv GAydpiByO TOD 
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Marple, 6 otroiog atraiteT Np+6p” TpdEeis Kal, av TS pi}KOG kOAOUBIAs puvrevToS 
elvai No, 86 éxpeldZorav N,(p+6p’/N) Tpaéeis (Marple, 1987) (pdvo yid Tév 
GAy6p 180, xwpig Tv UTrOADyIO"S Tis OM), SAAaG&H o xpdvos étre€epyaoias eTvai 
TIEpitrov AVTIOTPS~PUs AvGAoYOS TOD pr}KOUS AkoAoUGias SeSopEvwv. Eto! éTrIAEXOn- 
Ke, €uTreipikG, WIG Tip GupBIBaopod pé Ta GAAa So KpiTipia, A Tipr pEeyéBous 
aKodovGiag 256 Se1ypatwv, TOG avapEepOnke TrapaTrdvw,  OTroia @aivetat TI 
ikavotrolet Kai T6 TIPMTO KpITHPIO. 

‘H otacipétnta (stationarity) Tov akoAovO lav, éTiTUyXaveTal STav TA PdopaTa 
Siadoxik@v aKoAovOidv Se5opévwv Sev Sia~pépovv ovoiaoTiKd peTaks Tous, 
e€aopadiZovtas 6T1 TOVAGXIOTOV WS TIPGS TO pEYEBOS TOD PdapATOS pTrOpET va 
BewpnGeT tf PSG AvGAvON akoAoUOia SeSopévwv ov povadikr TpayyaToTroinon 
PIGS oTGoIpNs SiaSiKaolas, StTws TPOUTIOBETE | TS LOVTEAO AR. 

Aldpopa trpoPArpaTa KaTa Tv epappoyr Tis pEBd5ou, Strws, H aTropsvwon 
TUXOV OLVEXHV OVVIOTWODY fH ypapHIKOV Ta&oEwWvV péoa OTS Gia, f ekAoyr TOD 
Bripatos avadvons (otdv FFT) ws pds Try GvxvéTHTA, KABds Kal f GAAofwon Tod 
POOPATIKOD EKTIPHTA yi TOAD piKpés TIHES TOO TINAiKOU OFA PSG BdpuBo, 
AVTIPETWTHIGONKAV ws EES : 


F\wyfromf\p45.way- Psdl02 t\wyfromf\p 45, way Psdl03 
° 0 
-20 -20 
“40 40 
+60 -60 


80 +80 
° 2000 4000 600 0 2000 +4000 46000 


Toys (dB) 


F\wvfromf\p45.wav- Psdl04 F\ wvfromf\p45.wav- Psdl0S 
° fe) 

+20 -20 

-40 +40 

-60 +60 

-80 


+80 
° 2000 4000 6000 ° 2000 «94000 §=4000 
Zvyvornta (H2) 


Xyfpa 5.6. Daopar ix tuxvdtnta foxsos (OM) oé 4 Siaboy 1Kéc akoAovdies SeSopevwv, 
piKous 256 Se rypdrwv 7 KaGE pia, amd pia aKoouvOia pwvijEevtoc, UTTOAoy open pe THY HE- 
@050 dvddvans AR Tig TpoTroTroinyevng ouvd1aKipavens (modified covariance), pé TaEn 
povrédou 45. Mrropobpe va traparnprigoupe amd dvw apiorepa triv Psd102 péxp1 KaTw 
6e& 1c trv Psd105 1d KOA oTabEPSTNTA TOO peyEBous TOD Paoparoc. 


Tid 16 TpWTo, S40 tpdtro1 epapysoOnkav. 1) ‘A*aipeon ard trv Tiph KOE 
Sefypatos Tig péons Tips OAwv THv Serypatwv Tis aKoAOUBias, Kai 2) “Epappoyr 
@iAtpou pndevikiis paons pé éppdc010 (forward) Kai avaSpopikd (backward) 
@iATpPapiopa, pE pUOpPION TOV ApXiKOv OVVONnKdV yiG v& TaIpIGZouv oTrv oUVvEXA 
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ovvioTéaa Tod orjyatos (Oppenheim & Schafer, 1989) Kai ovvaptnon peTapopas 
H(z) =1+2z"/1-0.992". T6 Bijpa avddvons otrv ovxvéTnTa émiAéxOnke TEéTOIO 
ote T6 OVVOAIKG EUBAbS O6 Sicypappa Tis ONI (PSD) va elvan igo pé Try OAIKH i- 
OX TOD orpaTos OTS xXpoviK6 TreSio. Ero, f Tipr| Tou ATav 0.0005*Fs=0.0005*8192 
= 4.096 Hz. L1G Tprhpata Tis akoAoUBias Strov T6 TINAikO OFA IPSs BdpvBo TNO 
(SNR) Elvan OXETIKG pIKPS (pikp6TEpO GTId 10dB) ETvai pikpdéTEepN A PaopaTiKr 
Siakpitikh ikavétnTa Tob exTipnTi AR pé atroTéAcopa ve KOAUTITOVTA! YEITOVIKES 
fpitovoe 15e7s évtedas. BeAtiwon Tis SiakpitiKijs ikavéThTAS propel va yivel cite pé 
ab§qon Tis TaENS TOD povTéAou (av Kai OX! TévTOTE) CITE PE ALENON TOD prKOUS TIS 
aKoAouBias. “Av, TapdAa avTa Sév BeATIWBET | PaopaTiKh avdAvON TOTE TIPETIE! VE 
OAAGEE! TS OAT IKS SeTypa. 

“O Bagikdés aAydpiBpos yic THv ebpeon TOD KAaTGAANAOU pr{KOUS GKOAOUBIAS 
Se6opévwv Kat tig TGENS povTéAov o€ ovvévaops Kai pé TA GvwTépw TIPOBArPaTa 
FTav 6 aKdAoUBos : 


1) Apxikds KaBop 10p6s pr}KOUS GKOAOUBias SeSopEévwv. 

2) Atrade ier ovvexods ouvioTaoas. 

3) EmiAoyr} TaENS povTéAov AR (OX! TIOAG LIpnAH TAEN - pEXP! 50) 

4) “Extipnon t&v trapapétpwv AR (Mé6080¢ Tis TpoTroTTOInHEvNS GUVSiakbpaV- 
ons) pé T6v GAydp16p10 Tod Marple. 

5) Yrrodoy1opds Tis PApATIKijS TUKV6THTAS ioxboS 

6) “Av éxer étritevxOeT XapnAn SiakGpavon Kat Ona Paopatikh SiaKpitiKt 
ikavétnTa, TeAIKdS KAaBOPIopds TGENS povTéAOU AR kai prjKous, GAAS ETIOTPO~H 
oT6 Pipa 3. 


PSD-Weltch-Honning <>Modified Covaniance-Morple 13 


Markel-Tétn 13 MC-Morple-TS%n 45 
7 ; T T , 7 
50] Le aera AA U 


an 1 
° 500 1000 1500 2000 2500 ‘3000 3500 4000 4500 


Mognitude - MéyeBox (48) 


oyworara (Hz) 


Zyfpa 5.7. Daoparikés trep iBGAAOUOES PE Trv pEBOSO Ti¢ AVTOOUOXET IONS (KaTW OX 7A) 
Kat pé trv pEéO0So Tig TpoTroTTO InuEVNg Guvd 1aKpavans (vw oxhya). H mpd dév Siayw- 
piGei TOUS TrOAW yEITOVIKOUG PwvoouvTOVIOLOUG avTi—ETa m6 TH SedTEpN. Naparnpodpe 
Thy TrEp10S1KOTNTA TOO WaATIKOO Epwvou Hxou GI 76 SEGTEPO KaTW OXTpa TOU EXE! U- 
Trodoy 100€7 pE THY yEB060 TIS TpOTT. Guvd 1akbpavons PE WYWNAF TAEN povTEéAOV. 
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Tic youn T4EN povtéAov 12 H 13, 1 pEBOB0s THs TpoTroTTOINHEvNS OUVS 1aKbpAVv- 
Ons PTOpET va UtTOAOYioE! THY PacpaTiKh TrEPIBGAAOVGG Tis PaApwhias, yc KBE 
aKorovbia Se50opévwv, oé TEpITITwOEIG TIO ATTOTUYXGvE! A HEBObOS Tis avVTOOU- 
OXETIONS, OTIHS PaiveTal OTS Oxia 5.7. 


5.5.4 Alyép1®pos kai Siaypappata avadvons 
LtHv ovvexe 1a OG TrEPypaqet 6 BaciKds GAYSp 180s avaAVONs Kat 6 avapEepBodv 


TG BPaoika Siaypappata Tob xpnoipoTroifOnkav yid trv avdAvon, KAbds Kat f 
OvyKPITIKH TOUS E€éTAON yIG THy éaywyr AtroTEAECOpaTwv. 


5.5.4.1 Td paopatoypapripata AR 


‘lexus (dB) 


4000 


uxvétTa (Hz) 


SyxFpa 5.8 Daoparoypapnya, trpoorrikijs popphis, yia aKoAovOia SeSoyevwv pwvijev- 
TOG (pwvijev /a), OXETIKF}S loXGOG KaOE GPpOv IK} WS TIPSS TrV faYU TiS loxupdTEpNS ap- 
HOVIKi}G OTS POATIKG Seiypa Tro avijKE! 1 GkOAOVO/A pwvijevTos, OF Aoyap 1Op IKES TIPES 
(dB), o€ ovvaprnan pé Tév xpdvo Kat Tv ouxvdrTNTa. AlaKpivovTa! of ouyKEKp ipEvES CvE 
T&v pwvoovvTov apd péoa orig oTroTEes ToTIOVETOOVTA! O! ioXUPSTEPEG APPOVIKEG. 


Té PaopaTtoypapnpa AR treprypdepel THv idx) THv hpITOVoE Sv, TOU TrEp1EXOV- 
TOA! OTS OFpa Worpwbias, o€ ovvdptnon pE Tdv xpdvo Kai oxeb1GZeTa1 oé S40 pop- 
pes. 'H pia BaoiZetai otriv TpooTrt ik atreikdvion Kai Sefxvet TH pia ard Tis TpEIS 
SiactdoEIs o€ «BGO0G», OTH TrPOKEILEvN pop~Pr Thy SidoTacN To xpdvou étrE151 
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Tpétre! va paivovta KaAUTEpA Oi APHOVIKEs GUVIOTHGES, Kas A GAN Belxvel Trv 
Sidotaon Tis iaxbos o€ pI KNpAKA Xpapatos Tob oxEbiGCeTai Sitrha Kat eTvar 
Aoyap Op 1K. 

‘H KataoKeur evds Ppacpatoypagrpatos Baciopévou otrv avTOVAdpoL Kr ave- 
Avon trep AauBaver Tr oxebiaon Tv KopUPay TOD EKTIPNTOU AR yic KaBE AkKOAOUOIA. 
SeSopEvw, p1Gs OvyKEKpIPEVNS AKOAOUBias PwvijevTOS, Kat ETT! TH BdoE! Evds TrivaKE 
80 Sia0TGGEWV TOD OTrO/oV, ‘| pia SiGoTAGN AvTIOTOIXET GTSV APIBLS aKOAOVOIAS 
Se5opévwv(xpdvos) Evo f GAAN AvTioTolyeT OTH TEP 1OXA OVXVOTHTwV (1 - F./2 ) pe 
Biya F./(2*1000)=41Hz. Oi Tipés TOV OTOIXElwv TOD TivaKa TreEPIypacouv TIS 
OXETIKES ioXES HETAEG THY APHOVIKHv, BewpovbpEVNS TIS HEyOAUTEENS iaxbOS yIG 
OAO TS WOATIKS BeTypa ions HE TO pNSev, OTHv AoyapIOpIKF KAiyaKa (dB). Kade 
aToIxeio TOU TivaKka exe! GUVTETOYHEVES (ApPIO"dS AKOAOUBIAS, PacpaTiKt 
ovyveTnTa) Kat ETropévws 6 THVaKAS TrepIsXEI LO TPITH SiGoTAGH TOU avTIOTOIXET, 
OTS TPOOTITIKG PAopaToypapnpa PE Tov KaTaAKdpU@o GEova (aX. 5.8) Kal OTS 
XPOPATIKS PaGLAToypacpnpa (OX. 5.9). 


4000 
0 
3500 
3000 aa — 0 
= asco. - 2 ~ 0 
FI bn 
4 2000 0 
a oe 
1500 
ns 4 0 
1900 a i 
5001” eas wee a ee SF 9 
= — 0 


20 a 60 30 100 
Xp6voc (1/32 sec} 


SxXFpo 5.9 Daoparoypapnya avtiato 1xo Too oxfparos 5.6 GAAG n TpiTN SIdoTaON TiS 
loydos Trapova aera pe trv Sitrlavi KAipaKxa ypwyaras. O71 iaxupdrepes AppOVIKEG Ey- 
paviovrat WE KOKKIVO 1) akobpo Kae xpDya. T6 pdvro xpwpatos AevKod avriato ixeT 
ora OdB erriAeypévo Kata 7008 pikpdrEepo Gir THy ioxW THIS toxupdTEpNs APLOVIKAG pEoo 
O76 Waarixd deiypa (yi dha Ta pwvrjEevTa). 


TS MaCpAToypdPNLG TPOOTTTIKAS Popes TOD oyxNpaTos 5.8 avacpepEeTa os pia 
akodovBia SeSopevwv pwvijevtos Kat Seixver Tv oXETIKY ioXU, a€ AoyapiOyiKEs 
Tipés, KAGE APuOviKis wS TmPdS THY ioXD Tis ioxvpdTEpNs GppyovikAs péoa oTd 
poartixd Seiypa otd otroio aveKe!  ovyKEKpipévn GAKOAOLBIA wvijevTOS, oF 
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ovveéptnon pé Tév T6v xpdvo. ‘AvdAoyo Elvar kai T6 XYPWHATIKS PaopaToypanpa 
TOD OXMPATOS 5.9, STroV fH OXETIKH iOXUG KGBE Appovikiis ExeppaZetar pé pia KAfpaka 
XpdpaTos KaTGAANAG S10BaOp iopévn dot va trep AapBaver TA aKPSTATA Tov TiPdv 
loxbos. 


5.5.4.2 Appovikés Tpox és 

"H Trapéotaon Tis Kivnons oT6v Xpdvo TV GppOvikv aveapTIiTws oTGOLNS 
ioxbos, apKeT va priv eTvar ToXaTes Gppovikés, BonOG Triv exTiNon THV PwvoovvTo- 
VIOLOV, STIS OG PaveT OTSv GAySpIBHO avGAVONS, OTH GUvEXE IA, UE TS VE OVyKpIVE- 
TAI TPOXIG TOG Hiorypacpes pid HpITOvoE1S}s (A4PpoviKH TPOXIG) PE THY TPOXIG Evds 
PovoovvToviopod. Mid avTiTrpOGwTTEVTIKH APPoviKH TPOXIG oXEdIGZeTal ETO! MOTE 
va aKoAoveTta! f Tropefa piGs HpITovoeibobs otaG_epiis TaENs, f OTOla 
Siaypapetas pé cacpriveia. Oi aTrooTGOEIS pETAg’ Tov appovikdv TrpétrE! va ETvar 
Trepitrov joes. 

‘H pope Tis GvTiTPOGWwTTEVTIKAS GPHOVIKAS TPOXIGS pTropEeT va étriBeBorIWOET 
Kai PUXOAKOVOTIKG PE THV PoUGIKH GvTANWH Tis TovIKTHTAS (pitch). 'H Trapovoia 
Tod iooKpatrpatos (ioov) ptropeT va avixvev8eT G6 Try Trapovaia evGElas 
YPapps OAAG Kai aTr6 €exwp 10TH AvGAvON TOD Padopatés Tov. 

Tid Tobs avwtépw Adyous oxeSi1GOTHKE TS PaopaTdypapypA (6X1 pacpatoypa~pn- 
Har) TOD oXKpaTos 5.10. 


5.5.4.3 Owvoovxvorikés TPOX IES (TPOXIES THY PwvooUVTOVIOPOV) 


C\Naw_Poper\keykolu\e_koyluwav - Téin AR: 50 


5 wee 


4000F 6%, 


3500}, 


fe a ot soe 
Pan EE 
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1500 fs, ato st? Meaatn'e 


eT eae ge 


Z . 


“, Seon oe oes - "Senet 
TOO Fra atragettoge Praga™en 7 ottant “atl TH oe, com, 


Xpéves (1/325) 


Zyfpa 5.10. Appovixés Tpox és yiG p16 GkoAouGia pwvrjevtoc, Strov Exe! xed 1000E7T pE 
ouvexh ypaupr pia dvr impoowrrevt iKh} TPOX 1G Aoyov KAS. 
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'H oxeSiaon Tv PwvoovyXvoTIkOv TPOXI@V yi HIG AkoAOUBia SeSopEévwv Pwvrjev- 
TOS AkoAovbE’ TH é€Fjg S1abiKaoia : 

"YtroAoyiZetai 76 péyeBog Tod PaopaTos (PpaopaTikr tTepiBGAovoa) pEé TV 
péB060 Tis avTOoVOXETIONS yiG KGOE akoAovBia SebopEévwv Tig AKoAOVGias 
@wvijevtos, HE Xprjon Trapa@bpov Hamming. Bpioxovtai dda Ta pEyIoTAa yiG KGOE 
aKoAovGia (oxfpa 5.11a-B) kai atroOnkeGovTal O€ GEIPG ya va OXNHATIOBET Evas 
Trivakas TiP@v, TOD OTrofov 1 pia SiGoTaon Elvai 6 abfovtTas ApIOp"ds aKkoAoVias, 
SnAaé&r © xpdvos, kai fh GAAn SiGoTaON Elvai 6 abfovtas aPIB~ss PwvoovvToviCpLOD, 
SnAaS fh T4EN TOD PwvoovvtToviapod. "H ypa@ikr Tapadotaon avTod Tod TivaKa 
TIEPIEXE! OEIPES KOUKKSwV TOU TIPETTE! Va EXOUV OUVEXi} POPE, STIWS EiTTaONKE 
Trpiv, yiG Thy atroKGAuIpn TiS PwvoouyvoTiKijs Sopiis Tijs aKoAoUBias SeSopEévwv 
PuvievTos (OX. 5.12). 

X16 oxhpata 5.110 Kai 5.11B tapiotavovtar oi paopatikés TrepiBaAAovGES yi 
pia aKoAov@ia Se6opévwv, yic TA PwvrjevTar /ar, i/, avTOTOIXA. 

“Ottws otis Appovikés TPOXIES, f OUVEXEIA TOV TIL@V TOV OLXVOTITWV THV ~Pwvo- 
OvvTOVIOPdv péoa OTdv xpdvo éxe! iSiaitepn OnPaoia épdoov SEv pTropobv va pETa- 
BaAAovta ypnyopstepa oj PwvoovvToviopof aTTs Tév PUBLS TOU ETMIAEXONKE YIG O- 
vdaAvon, SnAabdr peyoAbTepo ard 1/32sec. Eta, Tipés TOU SiakdTrTOUV Tr OUVEXEIO 
(OHOASTHTA) THY PwvoovXVOTIKHY TPOXIGvV ATroppitrtovTal f SiopSavovtai. ‘ESO 
TIPOTIPHONKE Hf} TPT EtrAoyt Tis ATréppiyns. 


MéyeBoc (dB) 


Iya 5.110 76 rep 1obdypappa pic akodouSiac SeSopevwv prjkouc 256 (1/32sec), ard 
pia akoAoueia Se5opévwv pwvijevtoc, yia 76 pwvijev /a/ Kaw Kai 76 péyEeBOG PaopaTos 
Tod piATpou AR 16 OTrO70 KaTaoKEva eral pE Tv pEBOSO AUVTODUOXET IONS. 
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MMéyeGos (dB) 


7oo 1000 1800 2000. 2000. 2000-9800 4000 
Byyvornta (Hz) 


Zyfpa 5.118 16 i610 ows avwrépw AAG y 16 76 pwvijev A/. 
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Zyfpa 5.12 Dwvoovxvorikés Tpox 1&5 WIGG AkodouGiag Sedopévwv pwvrivEetos (/e), Of O- 
motes emroredovrai amd oEipés KOUKKOWV TOU KAOENIG GvTIOTOIXET OF pia KOpUSpr THC 
paopariki¢ TEpiBGovoas yia KabE aKodovOia Se5opEvww prjKouc 256 (1/32sec) OTS 
trpokUtrTouv ard 51a50x Kec Tv xpévo aKoAoubies Sedopévwv. KaOE Tpox 1a AvTIOTOIXET 
@' EvaVv PWVOGLVTOV OHS Ev TUXATES TIES 5EV TrOTEAODV pwvooUVTOV IOLOUG. 
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T& yparpata THv PwvoouxvoTikdv TpoxI@v evar Tapa TOAU XproIpA yie THV 
ékTipnon TOV PoppavTiKHv ovyxvoTHTwv pE Tv pEBOSo Tis avTOOVOXETIONS (Markel) 
étre16r] pTropodpe va Gewprjooupe OT! AvTIOTOIXODV O£ PwvoOLVTOVIGHOUS [dvo Oi 
Tpoxlés Ekeives TOU SEv SiakdTrTovTa! GAAG aTroTEAODVTA! ATrd GUVEXETS KOUKKISES. 

Tuxaies kouKkides 5€v AapBavovtal UT’ Swiv, yIG TOUS avwTEpw AdyouS, GAAG Kai 
ylari 5€v eTvai Suvatév, o€ otaGepiis avTAN Ns KpaTHHEvES. VoTES, Vo TAPOVE1GZE- 
Tai TuXaId6THTAa. NapddAo trol’ UTPGpxouv péBob01 Aeiavans Thy PwvoovXVOTIKaV 
TPoXIGv, OTHV Trapoboa épyacia Sév EpappsoOnke kappia TéETOIG Agiavon étrE16H} 1 
Epevva avaCntobce péaous Spous ovxvoTHTwv Kai inxbwv TOV PwvOOUVTOVIOPOV. 

"H pé8060s avtr] perovekteT KATE 76 STI pTTOpET va EKTIprGE! OGv PwvoouVToVI- 
OPO p16 loxuPH AppoviKr yi avTd xpEiaZetar EAeyxo Kat étrf TAgOv étr1BEBaiwon Tov 
aTroTeAgopaTwv. 


5.5.4.4 Td péoa pdopata peyaAns SidpKeias (M®MA) 


loxtis (dB) 


2. ——$ a i. i 1 1 . i} 
) 500 1000 1500 2000 2500 3000 3500 4000 
Iuxvétnta (Hz) 


Lyfpa 5.13 Daoparixs tuxvétnTa loxoc OMT! pé trv pEB05o Weltch avriato1xo TOO ~a- 
oparoypapripatos T00 oxrjpatos 5.12 dtrou 1) TapoVaia TeaaGpwv xovSpiKdv Kopup@y av- 
TioTOIXwv TOV PwvoouxvoTIK@y Tpox Iv TOG OX. 5.12 érriPEeBarcbver trv OrrapEn Thy TEo- 
adpwy Siakp itv pwvoouvtov iopdy, dyws Sév Siakpiverai 6 TETapTOS PwvoouvToV ops 
TOU ouyXéeTat pE TOV TrEpTTTO. 
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'H pé8050s eGpeons ths OMI pé trv KAacorKr pé8060 Weltch fh otrofa BpfoKe! Tév 
HE dpo (averaging) paopatwv (Trep1oS0ypappatwv - periodograms) pé étrikGAvipn 
50%, OSnyei otrv oxe6iaon Tod pécov Paopatos pEydAns SiGpKEias yiG THv &kOAOV- 
Bia pwvrjevTos (ox. 5.13). Emions oxe5icotnke Kai T6 MOMA yi T6 GbvOAO THV ~pw- 
vnévtwv évdg WodTtikod Sefypatos yi Tév Adyo trod Hn ava~pépOnke GAAG Kol 
GAAouS TOU B& avacpepBodv oTrv ETT6LEVN TAPGypa~o. 

T& MOMA xpnoipotroiobvtal yiG T6v TEAIKS KABOP 106 TV PwvooUVTOVIOHOV Of 
ovvéva0p6 pé Ta GMa S:aypappata (BA. oxijpa 5.3). 


5.5.4.5 O GAydpi6pos éxtipnons TeV PwvoouVTOVIGHOV 


Oi gwvoovuvtoviopos xapaktnpiZovtai amd trv Gon Tous (location) O76 Poopa 
kai O16 TrHv idXb Tous (level). “Eva GAAO XapakTHpIOTIKS, TS OTTOIO GLXVG davacpé- 
petai elvai 76 ebpos Cavs Tous (bandwidth). £° avtH trv pedéTy peTprONKav SAG TH 
GMa XapaKTNPIOTIKG EKTSS ATTd TS EUPOS THV PwvoouVTOVIGLOV éTrE 161) SEV FaaV 
SiaGgoipes pEedétes peta€d opiAias Kal Tpayous100 o€ GAAa €i6n Tpcryoub10b, STIs 
otriy Otrepa, GAAG Kai yiati  Worpwbia apop& éva eT60g qwvnTiKOv Hyxwv TOU 
TPOGOPOIGZovv TOAD pE THV OPIAla STIWS OG TIPOKUWeEI ATTS TH ATIOTEAEOPATA TIS 
avdAvons. 

'O dAyép18pOs ékTipNnoNs TOV PwvoovvTOVIGpdv ETval 6 k6AOUBOS 


EKTipNON TV PwvOOLXVOTIKHV TPOX IOV [IGS AKOAOUBIAS PwvrEVTOS 
Et iBeBaiwon 616 pésou ToD MOMA kai Tov pacpatoypapnpatwv 
‘EAEYXOS YIG Wevbeis PwvoovvToviGpOUs (pacpaTéypappa) 
“EAEYXOS Y1G TIOAG KOVTIVOUS PwvooUVTOVIOLOUs (TpoTr. cuvh1aKGpaven) 
“Extipnon tis ovxvétnTas TOD 10v PwvoovvToviapoD Tod icov (~acpaTé- 
YPAP"A - PwvoovxvoT kes TPOX 1S) 
6. LTAar ot ik AvaAvon THv Tipdv ovXvoTHTwy Ki E€crywyr 10 EtrikpaTéoTEepwv 
7 Em iAoyr TOV Tip@v TOU avTIOTO1XObV GTOUS PwvoovLVTOVIGHOUS 
a) ‘ATr6pp tpn TLXAlwv TiIpdv (oTrOpAdi1KG ONpETa) 
b) ‘Atr00 XH} Tip@v AvTiOTO IYwv PE TA LEGA TOV KOPUPoV O16 MOMA 
8. Edpeon T&v Tip@v ioxGos TIO AvTIOTOIXODV OTIS EKTIPNPEVES OVXVETNTES TOV 
WVOOUVTOVIOLOv. 


5 ca 


Tid T6v GvwTépw GAYSP1BpO EKTipNans Elva! avayKaies KaTrOIES S1EUKP VICE IS. 

Oi pwvoovyvoT ikés TPOXIés pE Baon Tv pé8050 Markel trapovaiaZouv S1aKGpav- 
On TOV TiL@v Tdv OVLXVOTHTWV (GX. 5.12) . Oi GppoviKés Tpoxiés yia Trv i610 
aKoAoVvGia PwvrEvTOS (GX. 5.10) Kai 116 GUYKEKP IHEva,  AVTITTPOOWTTELTIKH TPOXIG, 
elvar Siacopetixh Grd Tis PwvoovxvoTiKés Tpoxiés. Elva miBavd Kata trv 
éxTipnon Tv @wvoovyxvoTik®v TPOXI@V pIG ioxUpH GppoviKr, va SewpnOeT 
éopadpeva pwvoouvtoviapds (Markel, 1972). “Eroi pic triPave OpordTHTA pEeTads 
ApPpovikOv Kal PwvoovxVOTIKi|S TPOXIGS OSnyeT oTrv aTrd6ppiyn Exefvou TOD ~Pwvo- 
OVVTOVIGPOD TOU AvTIOTOIXET OTHV TPOXIG. Elva ywwoTs OT1 Oi GPpHOvIKEes TPOXIES 
TOV pEpIKdv Kal TiS SEpedidbous ouxvéTHTas TPOGOpOIGZovv OTH Kivnon TS 
OEpEA Sous, a~od aTrhds Elva aKépaia TroMAaTAGGIG THS. ‘YTapxouv dpws Trepi- 
TITOEIS, OTIOU 1] KivNoN Tis BepEAIdbous Sév Elvai Garis OTS PacpaTSypappa EiTE 
émre15y S€v UTGpxel eite ere1r) oKeTTGZeTa! ard trv Trapovaia Tod «icou», T6 
oTroio ouvnSEoTaTa ovvobeve! THy BuZavTive EKKANTIAOTIKA WoALwoic. 
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Zyfpa 5.14 TeArkr extipnon Tic ovxvorntas KaGe pwvoouvTov 1opOO pE OTaTIOTIKT. 'H 
TIS OVXVa TrapaTnpowpeEvn Tip) ExTIpGral Odv TEAIK OUXVdTNTA Evds formant. E76 api- 
OTEPS EPO TOO OxXrpaTOG TraploTdvovTal O/ GUXVETNTES Eupav ons KAGE TIPS OUXVeTN- 
Ta OuvapTiaE! TiS OuxvdTntas Kal Td 5EeEI6 pEpos 1 TEAK ExTINON Adv KUKAOG. ‘ATS 
tig mp@res 7-10 Tipés errsA€youpe Tic 4 fy 5 OuxvorEpEs. 


T6 «igo» eTvar f TaVTSXPOVN GvvFXNON Tis TOVIKi\S TOD GUYKEKpIpEvoU LOUTIKOD 
Tpdtrov, Shad Tob AHXov KaTa Try EKKANoIaOTIKH OpodAoyia, éETTdvw OTdv OTTOIO 
BaoiZetat fh podpwoia. Luvi6ws elvan xapndijs évtaons Kal apKetés popés Exe! Tv 
Hor até Thy Bepedid6n OvXvdTNTa Tis TOVIKi|s TOD BUZavTivod fXOU TrOU WaAAETaI 
(Oixovépou, 1992). “Etoi oi Lipndés appovikes Tov elvan aviTapKTEes (Ppadvnon pé 
HeyGAn Oepedid5n - Sundberg, 1987 ) év@ Adyw Tis pedwSiKijg Tou oTABEPSTHTAS 
ETVOI OXETIKG EUKOAO VE EvTOTTIGBET KAS VE GTrOPOVWHET ATI6 THY KUpIa pEhwbia. ‘H 
ATropsvwon Tod «igov» KaTa Try ekTiNON THY PwvoovxVOTIKHY TpOXI@v ETval 
atrapaitaT] yid va priv GAAoIwbeT © 10g @PwvoouvToviopds GAAG Kai yiG va 
TpooSiopioGeT fF AvTITTPOGWTTEUTIKH GPpOviK TpoxIG. T6 «ico» pTropeT va 
pEeAeT VET PACPATIKG Kai G76 THFIPA THs 1ag HYoypaeprons TOU ETvai pdvo Tou av 
Kat, dTIWS AvapEepONKE, LGvo T6v 10 PwvOGUVTOVIOHS [TTOpET ve ETTIPPEGGE! APod Oi 
owpnr€s Tov appovikés Elva Tapa OAL GoBevETS (BA. OXAPATA TrapaKaTw). 

Katé trv éxtipnon Tv ovXvOTHTWV THV PwvoouvToviopay epappseTal ATTA; 
OTATIOTIKH AvGAVON yIG THv Edpeon TiS 1d OVLXVIIS TIpi\s OVXVéTHTOS, yd Evav 
OVYKEKP INEVO PWVOOUVTOVIOLS. ‘YTGPXE! OXETIKH PEAETN Tij¢ Ogorodnikova (1988), 
OTH OTTOfa ava~pEepETal OTI Hf 11d GUXVH TIP GUXVdTHTAS yivETa! KUPIS avTIANTTTH, 
HEeTake HXwv Sia@opetikijs TovikdtyTAS. Noid Tip Syws pete! va eTriAeyeT STAY 
EKTIP@VTAI ApKETEés TOAG KovTIVvés Tips PE Try 51a GVxVdTATA EyPavians yid Tév 
i510 @wvoouvtoviops (BA. ox. 5.16); "H atravtnon Sév eTvar Ka@dAOU avTovénTh 
OAAG étrE16r, LSS Evbapéeper fh EkTipNON ATI THs Tips TOU ETva1 TEpIoDdTEpO 
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QvTIANTTH Od THY akor, TPOTIPHONKE | HEON Tip TOV icoSbvapwv «UTTOWNHPiwv» 
TIp@v (ox. 5.16). 


5.5.4.6 Avdlvon Tov paopatwv paAtiKkod Seiypatos 


Kata trv oxediaon dAwv Tv pacpaTwv, akoAovEOnke | SiadiKacia TrapGAANANS 
HEAETNS OAwv TOV PwvnévTwv Tod iS10v WoATIKOD Sefypatos PE OKOTIS THV TTAapAKO- 
AobENoN TiS Pwvis Evds WaATH oTd GvOAO Tov ~ELPwvwv iXwv TOU KUPIApXOdV 
péoa ory WoApwbia. Téd0 Ta oxeSiaypGppaTa Tv PwvoovxVvOTIKHV TPoXI@v bdo 
Kat Ta MOMA oyeBiGZovtav yic Sha TH PwvijevTa TAaUTSXpova (OX. 5.15, 5.16) yi 
TAnpéoteEpo EAEYXO Tijs OpBi|s ExTINONS TOV PwvoovVvTOVIOpOV. 


Jal Wodrtiné SeTypa 
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oO 1000 2000 3000 (4000 oO 1000 2000 00 4000 
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Zyfjpa 5.15. Méoa pdopata paxpac SiGpKeiag (MOMA) yi OAo 16 WOATKS Seiya 
(érravw 58€1G) Kai yid KdOe pwvijev ywpioTa. H Trapouaia Fexwpiot@v Kopupa@v or} 
Cbvn ovyvorritwy 2-4kHz onpaiver tiv oraBepdtnta Tv vwnAis Tagn> Ppwvoovv- 
Tov 1op@v pETags Tov pwvnévTwy. 


Tig trepitrtdoeis, Strov ~vas Pwvoouvtovicpds oxedd6v KaAUTITETAI OTT ~vav 
YEITOVIKS ioxupdTEpO, Evas TpdTIOS éAEyXov ETvar va eeTAOTET GV f PwvOOLXVOTIKH 
TPOXIG TOU AvTIOTOIXET OTSV AOBEVI| PwvoovvToviops ép~aviletai oe dha TH 
qovijevta. “Av Sv éupaviCeta: od UTIGAOITIA @wvievTa TOD iS10V WaATIKOD 
Sefypatos Tote TIPETTE! Va SOK IpATGET pEBOS0s avaAvonNs pE KAAGTEPN PaopariKr 51- 
AKPITIKH ikaVéTHTA OTH i610 akoAOUBia PwvrEvTOS TOU TapaTNpEITA! Oo GoVEvTS 
@wvoouvTovioyds (BA. OX. 5.7). 
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‘Atré trv pedétn Tov MOMA ptropobv va éax8obv ouptrepdopata ws TPs THV 
OTABEPSTHTA THV TIL@V GVXVOTHTwWV T@V LIpNADV PwvoovvTOViGLaV pETAED Tov 
@wvnévtwv, TPSYYA XProipO OTHv EkTipNON TOD EiSous TiS Pwvi|s, STIWS TPOKUTITE| 
amé Té atroteh€opata Tis avaAvons. “Eva Backs KpitHpio yi’ auvTH THy é€€taon 
eva T6 GUVOAIKS MOMA yic OAGKANPO TS WOATIKG SeTypa (ox. 5.15). 


5.5.4.7 Akpipeia petpricewv Tis peedS0u 


Jal lef fl 


2 ary lad pecans Prbeseds 

3 100. Soe x tooo} * 1000 
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Xpvos (1/32s0¢) 


Ixia 5.16 Avrioto1xa ypaprpata pwvoouyxvor ik@y Tpox iv pE 76 OXApa 5.15, oTa O- 
troia Siaxpivetar pid avtiotolxia avayEeca otic pwvoouxvor kes TPOX IEG Kat OTIC xovdp!- 
kés KopupEés Thv paopatwy TOO oxrpaToG 5.15. Irv BEon Thy UWNAdV Pwvoovvtov iopdv 
Staxpivovtar 500 T0A6 Kovtivés ypappeés va é€eAiooovtai trapaAAnda peta’ Tous oTdév 
Xpovo yc Aa Ta Pwrjevta, étriBEBaiwbvovtac éTa1 Thy éyKupSTNTA TNS. 


Tig trv TApn yvabon Tis aKpiPelag Tdv pETprOEWV Ti}s GUVOAIKi|S pEBd5oU 
EkTipNONS TOV PwvoovvTOVIGpOv EtrpETTE AUTH va eAeyxOET PE TEXvITOUS f}XOUS TOU 
€Xovv yvwotr) PwovoovxvoT iki Sopr Kaf OvyKEKpIpEvN ToviKdTNHTA. Mpds Tév oKOTIS 
QvTS Enpioupyfenkav ouvOeTikoi FXO! PE GTA TPdoBeon APpoviKwv (xwpis va 
évb1acepet f Paon) Tob oT auvexeia EpapysoOnkav PAATpa Siapdpwv ~acpaTi- 
kv trep1Badovodyv (ox. 5.17), oi OTTOIO! TPOEKLAV ATs PacpaTIKH avdAvon 
@WVNITIKOV HXwV OVYKEKPILEVWV PwvnévTwv. Kae GUVvOETIKds fXOS aTroTEAODVTAV 
O16 BEepedidbeig GuxvdTnTEs TOU EBaivav avfavopeves aTTd 160Hz péxp1 220Hz, 
SnAad votes Tis pECaias avbpikijs PwvnT Kis ExTaoNs (BA. KE@. 4). ‘0 ap1Opds Tov 
rep iBadAovody Frav 24. "H avTimpoowrrevTikh Gppovikr TpoxiG ETye ETO! TV 
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Hoper plas avioboas ypappiis IG ve SiaKpiveta ard Tis PwvoovxvoT kes TPOXIES, 
oi OToies EmpeTte Va EXovV Siaq@opeTiKH pope Kai va UTMGPXE! SiaKGpavon Tov 
TIPOV. 


Zyfpa 5.17. Karaokeéur} ovvOerikoO pwvnrikoo rHyou. ‘ATré érrdvw éws KaTw, Ta ypacr- 
para eivar : 1) paoparikh TrepiBGAovaa, 6 GUVOETOS dT1d GpyOVIKEs, 6 pwvnTiKds GuvOE- 
TIKOG FXOs. 


Apdypati, dtrws BAETIOUpPE OTS OYFPA 5.18 évd Oi APpovikes Tpox1és AKOAOUVBODV 
aviovoa popPr, 01 pwvoouyxvoTiKés TpOXiés AkoAOVBOdV [1G OTABEPH TPOXIG, 1 
OTrofa pws TrapovaIdZe! SiakKpavon Tipdv Adyw THs pETABOAS Tis TOvIKOTHTAS. 
Elvai oAo@avepny f oxe5dv avioGGa TPOXIG TOD TOU PwvooUVTOVIGHOD Kal ETTOLEVWS, 
Gpeoa éTrippeaCopevny ard Tv ToviKdTHTA. L'AvTS TS yeyovds OpEeTal TS pEyaAL- 
TEPO OPGALA EKTIPNONS TiS 1NS PwvoovyxvdTNTAs aTId dAEs Tis GAMES PwvoovyXVvdTN- 
TES (BA. TrivaKa 5.1). 

Katé thy avaAvon epappydoOnke 6 GAYSp1BpOs avaAVONS Tis TApaypaou 5.4.4.4 
kof T& atTroTeAEopaTa TraploTavovTal OTSv TrivaKa (5.1). Lbppwva pé Ta avwoTtépw f 
éxtipnon Tis OvxvéTHTAs TOD 10V @wvoouvToviopOD TrapovaidZe! TO pEyaAUTEPO 
péoo opaGApa (4%), TH OtroIo pEIdveTa! KaBds H TGEN TO PwvoovLvToVICLOD 
avedvel. “H péyioTn Tipr] opaAyatos, Tob peTpAONke, Arav 15% Kai fh EAGXIOTH 
elvar pnbevikiis Tipijs. Mapddn tHv péyiotn akpdtatn Tipr pdvo yicG Tov F1 
@OVOOLVTOVIOLG, f] HEN TipT OPGAPATOS TrapapEéve! E€cipETIKG XaPNANH, HIKPSTEPH 
TOD 1.5% pE péon SiakGpavon Trepitrov 4%. 


TINAKAZ 5.1 
Ol pé0es TiIpés Tv oxET KY OpoAparwy Thy ext ipnyevwy Tipmv 
ovxvoritwy pé Tév CAydp 180 Tig peOS5Ov avaAvons Kat oO! ém6- 
KAGE IG Tous Ws TIPGS Trv TAEN TOD PwvoouvTOV 1opO0 KaGWwC> Kai 
of axpdrares TIPE OpoAyaTwy Trou peTpHOnKav. TS pEyaAUTEpO 
opaApa onpewbveral oTdv FI kai penbverai pé Tv TaEN TOO Pw- 
voouvTov 1000. 
@wvitovicpds| MEZO EOAAMA ANOKAIZH AKPOTATEE 
EMAAMATOE TIMEE 


603 | 0.5% 
14 0.2% 


15% | 
4% 


C\New tape \ shat HO\ ryan ward wor 


fevinon yuvaoueronenir _C\New_Popen\ shat HO \sytibhien\ward wor 


Zyfjpa 5.18. Ta pdopata avadvans Tob ovvGeT Kod pwvntikod you. Oi pwvoouxvori- 
KEG TPOX IES Elvan SiapopeTiKés amd TIC Gppov KES TPOX IES Kar 1 ExTiNnoN TY PwvoouvTO- 
viopdy eivar obupwvn pé T6 pGopa MOMA 


101 


5.4.5 Aidqpopor GAAo1 EAcyyo1 


Kdtro1es wuxoaKouoT kes SoKipes éyivav pé povadiKd UtroKEipEvo Tév GVyypapéa 
avtiis Tis SiatpiBijs, apa atutrEs, pé OKOTS Spws va UTIGPEE! PIG EkTipNoN THs GA- 
Aoiwons Tod Hxoxpapatos o€ oxéon pEé Sidcpopes pETAaBoAgs oT6 Paopa. 

Oi petaBodgs trod éyivav BaoiZovtav o16 va SiatrioTwOET GvTIAQTTTIKG THs 
OAAGZEI TS XSXPwPA: a) PE TrOKOTH SiG~Popwv TrEp10XHv OvxvOTHTwV TOD Paopa- 
Tos, B) pé évioxvon ovykekpipévwv TrepioyOv ~EvavT! GAAwv ToD Pdopatos, y) pEé 
a@aipEeon Tis Paoparikijs Tep iBGAAOVEGS aT16 TS PwvNTIKS OFA Kat Epappoyr GA- 
Ans pacparikiis trep1BaAAovoas, KaBdis Kai, 5) pé peTaBoAr Tis KAlons TOD Paopa- 
TOS. 

Mé oxoTré trv étriBeBaiwon Tv TipOv OVxvOTHTwV, O1 OTTOTES TIPOFABAV aTrd 
Ges épyaoies, yid Tobs oTrEepaTiKois TpayousioTés, SnpiovpyfOnkav GtuTra, 
@piopéva AyntiKa Sefypata amd oTepatiKés Gpies Kai avaAvEnkav yid va 
Siatriotw8eT Té600 f Trapovcia oT6 Popa ToVs TOD @wvoovvTOviGpOD TOD 
TpayoubioTi 600 Kal f TPOGEyyIONn THY LUWNAdV PwvoovvTOVIOL@V OTS OTTEPATIKS 
TpayouSi. M16 ovykeKpipéva, ovyKpiOnkav oi PwvoovyxvoTiKés TpOXIés pETAgD TOV 
hxoypapnpatwv évds aAtn pé owpatikh SidtrAGon Tevdpou Kai évdg OTTEpATIKOD 
TEVvOpou. 
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KEOAAAIO 6 


AMOTEAEZMATA TH ANAAYZHE 


6.1 Eigaywyi 


“Ottws Sn avapépOnke OTS TrponyoUpEvo KePaAaio, TS avOpdtrivo ovOT YA 
Traparywyijs Tis pwvijis trep AapBdaver tis pwvyTiKés xopSés, Tv PwvqTiKr 066, Kai 
6 OVOTNHA avatrvois. 

Oi Tp@tes Sypioupyobv trv Tyaia wv, Bae! KaTTOIOU GUYKEKP ILEvoU TP6TrOU 
avons, ev 76 Seb tEpo, AeiToupyHvtas odv PiATpO, SiapopPdve! avTS T6 TYATO 
Of|pa KaTGMNAa. TS Tpito atrAds AerToupyelT Ov ExTo€EuTHS GEpoOs - TINyH évepyel- 
as, TOU Sovei pé peTaBANTS TAGTOS Tis PwvnTiKEés xopdéEs. 

T6 TEAIKG PwVNTIKG OFA TrEpleXe! EVIOXULEVES DLXVOTIKES TEPIOXES, Oi OTTOTES 
A€yovtai formants | Pwvoouvtoviopo étre16r] S1apopPavovuv T6 Paopa Tis TyAias 
@wvijs. Oi BéoEIg Tous OTS Paopa, SHAab& oj GUXVéTNTES OTIS OTTOTES ALTA TA 
péyiota éupaviZovtai (pwvoouvtoviotikés OuxvéTyTES), KaBopiCovv T6 TipTTpo i 
THY ToId6THTa To HXOV TOU aKoUyeTai (Sundberg, 1987), Kai 1 OTTOia a@opa TéG0 
OTH ToIdtTHTA TOU Ta SiaKpive! OGv Pwvriveta 600 Kai OTS ATOLIKG PwvATIKS 
XP@HA. 

XtHV HXOXPOPATIKH ToIldTHTA TOV @wvnévTwV oULvEIo@EepovV KUPiws oi BO 
TIP®TO1 wvoouvtoviopoi, év@ oi peyoAbTepns TGENS Pwvoovvtovicpo! KUpins 
OvpPETEXOUV OTH]V AkOVOTIKH AVTANWN TOD iSiaiTépov HxYoxPwpaTos Tis Pwviis 6- 
TAV TO Pwvijev TapapEve! TO i510. Oi OXETIKES ioxUES THY PwvooLVTOVIOPaY HETAEG 
TOUS, TpOPavins, puepiZovv Try KAipaka Tis «SiaKbpavons» Tod HxYoxpapaTos Ff Kai 
aKdpn, pepikés @opés trv TAnpn GAAayH Tov, avdAoya pé Tots Sia@pdpous 
GUOXETIGHOUS Tous. 

‘Ymrdpxet Aoiév pia KapTAN - PaopaTikr tepiBGAAovGa, f OTrO‘a, Siapoppd- 
vovTas T6 TInyAio Paopa BdoEI THV PwvoouvTovicpHy, OXNpATOTIOIET PIG TEAIKH 
KQpTOAN 1 OTroia Trepiéxe! Kai OTOIXEIa TOU TINYaiov PaopaTos Kai THs EKTTOpTTS 
Tov XE 1Alv (BA. Ke@. 5). AUTH | PaopaTiKr TEpIBGAAOVGG e€cryeTar TEAIKG OTT TS 
Of|pa worpwbias obp@wva pé 60a avacpEepOnkav Sq ord TpoNnyoUpEva KePaAaia. 

“H ovykpitikr pekétn TOMA TETOIWY PaCpAaTik@v trepiBadAovody pTropeT va 
HGs Sa0e1 Siapopés Kai OpoidtnTes peTagG Tous Kai Kat’ ééKTAON OTG 
AXoXpHpata Tov onpatwv woApwhias ard Ta OTTOIAa Trapcyovtal. NapaKatw 6a 
TIEplypa@ovdv AETTTOEPHS TG OVYKPITIKG GTroTeAgopaTa, Ta OTTOIAa TIPOgKUaV 
aod Kavoupe PIG TEep!ypag@r Tod LAIKOD Tro xpnoIpoTOInoapE Kai Evav EheyXo 
Tis a€ioTriotias Tov. ‘H teprypagr TOU VAIKOD ouvbéeTa! pé Tv GEO EAEYXO TIS 
agiomiotiag Tov KI avTég pé TH cEIpG Tov éapTaTa! EvOEwWS amd Ta 
amroteAgopata. “Eto1 KpiOnke KaTaAnAdtepo, vo é€etaoTeT TH VAIKS O AUTO TS 
ke@aAaio. 


6.2 H émiAoyr Tob vAiKob 


‘H étriAoyf, TOO LAIKOD oVvvioTaTa: o€ B60 Bacikés épyacies: ap’ évds oTHv 
ovMoyr AXATIKOD LAIKOD TroIKiAns TpogAEVONS AP’ éETEPOU OTrIV eEaywyh Tov 
KaTGANAwv atrooTTAGPaTw TE OTTOIA OG avaAvBodv. 116 ovyKEKpIpéva: 


103 


a) ‘H mpatn epyacia avaépetar otriv GvyKévTpwWON KATAAANAWwY Se 1ypaTwv-rXO- 
ypapnpatwv o€ oTro10Sr|TroTE LEGO, OTIWS: TAA of SfoKo1 78 oTPOPav, Sicko! 33 Kat 
45 OTpo@av, Nxoypagraeis o€ payvyTIKEs TaIvies Kai Gé OTTTIKOUS SioKOUS (cds). 
‘H ovMoyr avtr a@opa orriv, 600 76 SuvaTév, oupTrEpiAnWN TEP IoDSTEPwWV |oATI- 
KOV Pwvov Kai KaTw ard Sid@opes ouvGijKes HXoypaenons, etre 16} Sév evbiaqéepes f 
iSiaitepstHTaA Tis WoATIKi|s Pwvijs KaB" EauTijs, GAAG TOD TEAIKOD HXOXPapaTos 
(tiptrpov) Trot GKobyeTar. Akoya, étre 161 S€v Elva Suvatdv va Hxoypa~nBodv SAEs 
ol pwvés KaTw amd Tis iS1E5 GUVOiKES, A~pOD evSia@epspaoTeE yid pEYGAO TIAO0S 
wvov, T6 OTTOIO va atroTEAeT Eva TIPAYPATIKG TUXATO Seiya Mwvdv. ‘Etions, ékei- 
vo Tob EXE! ONHAGIa yiG THy avTiANWN Tis TOI6THTAS TOD PwvqTIKOD FXoU, ETva1 Oo 
xpos péoa oTdv Orroio SiabiSeta1, kai 6 OTToI0G Elvai 6 xDpos Tro AeiToupyeT 1 
wvyTIKh PoUGIKr. Mpétre: Sys oT KGBE WOATIKS SeTypa va akobyovTal Kabapa 
T& Mwvievta, va pry eivai pakpiG TS piKPd@wvo ard T6v iepoaATH, ObTE TriDw 
Tov, ETO! MOTE Va TrepiopiZeTal f Eyypa~y AvaKAdGEwv TOD vaod Kai éTropEvws va 
Hiv UTrapxovv ovaiaoTikés TrapEepBodés. Lris Eyypa~es Tahaidv Siokwv va elvan, 
600 yiveTal, T6 OF|Ha HEIWpEVOU BopLBovu Kai LWNAs OTGBpNS (uEyGAOV ZNO-SNR). 

B) ‘H Se6tepn épyacia ovviotata: otriv Siapdp@won ovykeKpipévov avTit7poow- 
TEUTIKOU SefypaTos a6 KdBE NXoypa~non, @oTE va Trepiéxe! OAa TA PwvijevTa, OE 
apketés vdtEs-pBdyyous Kai OmwodrjToTe OTrV pEOAia TEPIOXH TiS OVVOAIKAS 
@wvytikijs Extaons Tob igpowaATn, woTe va tTrapapever OTABEPGS O TPdTIOS TIS 
oApainors Tov (type of phonation), ée15r otoGs TOAG LWnAos Kaf TOAD 
XapnAovs pousiKots PBdyyous «BiGZeTaI» KATG KGTTOIOV TPSTIO h Pwvy, GAAGZovTAs 
TOv TpdTro Pavnons. 'H otaGepdtyTa Tod Hxoxpapatos elvai T6 TPOTO péANpA, vic 
HIG Tpatn Epevva OTdv XHPO Tis PwvnyTiKijs THs AvaToArKh\s OpEdb0Ens EkKANoIA- 
OTIKIS HOVOIKAS, TIS BuZavTivijg Movaiki|s, Otas A€yeTar. Ta pwvijevTa TpETE! ve 
elvar papas SidpKeias, yi va privy UmGpxouv petaBaTiKG @aivopEeva oTriv 
ékavnor Tous, évd yiG TOUS GkoTIOUS TiS PaopaTikijs avGAvoNs, TpEtE! va ExEI 
76 kaGEva Try iia TEpitrou ioXU @oTE OTS GUVOAIKG AVTITIPOOWTTEVTIKS SeTypa va 
Ouve loMEpovv KATE T6 i610 TOGOOTS Try GUVOAIKH KATAVOPT idxXbos. 

Ita Tponyobpeva, pete! va TpPOGTEsEeT KAL TS STI KATABANHENKE ONPAVTIKt 
TIpooTIGGE 1a y1G TH, 600 T6 SuvaTév, TANpEoTEpN EvnyEpwon Tov apyEiou iepowaA- 
TIKOV SerypGTwv Ppwvav ye pwvés ard dAo Tév EAANVIKG TIOAITIOPIKG X@Po, KAGds 
Kai G16 OAa TH yevikaG TrapadekTa G~N WoApdSnons Tob UTTApfav Kai UTPGpxovv. 
Enpavtikd tpSPAnpa UTrApse kata Tév KaBOpPIOpS Tov KpITHPiwV yIG T6 Ti OpieTaI 
adv WaATns, apod elvai ywwotd 6T1 TrOMol, ExTehOvTAs TS AEITOKPyna Tod iepo- 
woAtn Sév elvar apKeTa e€aoKnpévol yi’ avTSV T6v oKOTIO. NpooTrG@noa woTE oi 
émriAeyGpevol WaATEes va ikavotroiobv TOVAGXIoTOV Try BaciKkh TpolTTéBECN Tis 
TroAuxp6viasg UTMNpEediag péoa oTdv vad, TPGyya T6 OTrOIO UToTiBEeTa! OT: é- 
EaopakiZe1 tiv GvayKaoTiKh Tpocappoyh TiS Pwvijs Tous obppwva pé Tv 
KOO EpwpEVN PwvnyTIKH Tapdboon. 

‘Eme16h) GAvaAvovTal NXOAKOVOTIKG AtTrooTTGOpATa Ta OTTOIa ~ExOUV AnPBET KaTW 
OT16 TIOIKIAES OUVEFKES HXOYPa~NaNS YI’ ALTS xPNOIPOTIOIODPE TV SPO «aATIKG f- 
XoakovopaTa», 6 Otroi0s TrepAapBave! padi pé Try ATOPIKH PwvnTIKA TOI6THTA Kai 
THv émiSpaon Tod ywpoTexXvikoD TpdtroV AXoyPaGePNors Tous, TPOGEXOVTAG, OWS, 
@ote ve priv elvai aAAoIwTiKd6s TOU BaoiKod WoATiKOd HXOXPapaTos, yiG T6 O- 
Troio TIPdKEITa! va é€axBobv oupTepGopaTa OXETIKG PE THY PwvNnTIKh apSpwon 
(articulation). 
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6.3 EAeyyos Tob UAiKob Kai atroTeAgopata avdAvons 


6.3.1 H Baorkt ia yid Tév EAcyxo Tod VAIKOD 


‘Avaép@nke f5n Hf TpogAevon Kai fh ToId6THTA TOD AyNTIKOD LAIKOD TOU ava- 
AGOnke. TS EEaipeTiKa Avopoloyevés AUTO VAIKG ws TIPGs TIS GUVOFKES NXOYPG~PNOTS 
Tov 6& pTOpoboe TpaypaTiKG va elvai évTeAOs avakidtioTO yiG PaopaTikr 
avdAvon. ‘Opws, 66 atro&e1x8e7 ST! yd TOUS GkoTIOUs Tis avaAVAT|S HAs f GvopO!O- 
yéveié Tou Sév atroTeAei, TpGypati, Tapdyovta avakiotriotias GAAwore Sév UTTpxe 
GAAos TpdTTOS va pEAETHCOUpE TéGES TIOAAES WOATIKES Pwvés Kai of Téd0 BGGOSG 
xp6vou (Trepitrou évav ai@va) TpoKE Ipévov f Epyacia avTH va Elval G€idTrIOTH WS 
TIPSS TOUS ETIOTHHOVIKOUS TNS OT6XOUS, LEGA OTOUS OTIO{OUS ATaVv Kai pia TPddTH 
KOTHYOploTrofnan Tv Pwvdv pEéoa aTI6 TG HYOAKOVOPATG TOUS. 

Baciopevos Kuping oTry pr OTAGEPSTHTA TOD TpdTOU TiS GpBpwons KAT Tv 
WoAydSjon yid Tous TrepicadTEepous WaATES KABds Kai OT6 yeyovds 6T1 S40 HxO- 
yparaeis tis iS1a5 @wviig KaTw ad Sia@opetiKés HXOANTITIKES OUVOFKES Ep- 
gaviovy Siapopotroinpéves TipéES PwVOOLVTOVIOTIKHY OUXVOTITwWV, EKava TrIV 
OTrAf OTS8E0n STI Gv fh Siac~popotroinon e€ aitias Tis GPOpwons ETvai pEyaATEpH 
amré ékeivn &€ aitiag Tév ovvOnKa@v TéTe f péTPHON KGBE PwvoovvTOVIOTIKiS 
ovxvétntas Abn Upiotatar pid GBeBaidtHTA Gvp@uH Tis Pwvijs, TOU étriKAAUTITE! 
ékeivn Adyw Tov GUVONKdV, yIG PakpooKOTTIKH PETPHON PIGS pEoNs Tipi|s. 


Méoes apes 17.128 23.34 - Tunes anorXices: 8.775 8.183 
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Zyfpa 6.1 Syeaidypappa Tod tnAikou ofa mpdc OdpuBo (SNR), yiG OAa TH WOATIKG SEI- 
ypara, peTa€s Tis xaynAiic (0-2)kHz) Cubvng (op iGovti0¢ Govac) Kai Tig OWNAAs Cobvng (2- 
4)kHz Tob paopartos. ‘H péon tip} SMO tig xapndAs Gubvng efvai 17dB Kafr Tig OpNAAs 
23aB. 
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Tid va elvan a€i6tioty fh HETPNON PIGS pEoNS TIPI}s yIG TO GvopOIOyEvés GUVOAO 
HXoyparcewv trpétre! AUTH va pv Siapépes TOAG, SNAG va evar TapaTAroia, 
pé trv péon Tiph To UTroAoyiZeTal yiG Eva Opo1oyevés GUVOAO HXoypa—ProEewv, TOU 
Snploupyeitat ard Hxoypagrigeis KaTW aTrs Tis iS1eg OVVOFKES NXOANWias. Eto! pe 
GMA OTATIOTIKH AvGAVONn pTropobpEe va oupTepGvoupE yIG Thy Op8dTHTA TOV 
aTroTeAgopaTwv. 

£16 oxfipa (6.1) Tapiotavetar Eva oxEoISypappa pETAgE Tov TNAiKWV OFA TIPGS 
@dpuBo (ZNO) (signal to noise ratio - SNR), yiG Tis TEpioxés OvxvOTHTwY XaLNAAS 
Zeivng (0-2kHz) kai UpnA‘js Cavs (2-4kHz). E€etaZovtas 16 oxfpa (6.1) 84 Trapatn- 
Prjooupe trv Téon TOD GopbBou va Elvai xapNAdv ovxvoTiTwv evo ois UpnAdTEpES 
ovxvoTntes Teivel f vo éxet XapnAr oTaGepr, ioxd f va éAaTdvetar pE Triv 
OvXveTHTa (yEyOAGTEpH Tip SNR oTrv OwnAr Trepioyy 2-4kHz). “Eton f étribpaon 
Tod SopbBov otis pETpraEIs Elva peyoAbTEpNn oOTrv XapNAH Treploxr O-2kHz Kai 
HIKp6TEpH OTHVy LWA Treploxy. NapdrAa avTa A Tip TOD TNAikov ZNO elvai 
OXETIKG KAA Y1G TS GUvOAO TOV WoAT KdV Se1ypGtwv 17dB Kai 23dB yid Try xapNAH 
kai bipnAn TEp10XF GUXVOTHTWV AVTIOTO Xa. 

Itrv Epevva xpnoiporroifOnkav tpia abvoAa SeSopévwv. TS TpOTo atroTeAei TAI 
amré éva peyGAo ap16yd6 wodpywSidv a116 TroiKiAous WaATEs KaTAypappEvwv péoa of 
peyGAn xpovikr trepiob0o Trot apxiei amr Tis apxés TOD ai@va pas Kal POdve! pEXp! 
Orjpepa. AUTS T6 LAIKG dvike! GE TIPOGWTTIKG ApxEio TOD Guyypaéa. ‘O EGOS Spo 
Tov Adyou ofa mpd EdpuBo y!' avTS T6 GUVOAO fTav TrEpitrov 10dB ya Triv 
TIEp1Oxr TOU Paopatos 0 - 2kHz Kai 25dB yiG TrHv Trep1oxr OVXVOTHTwV 2 - 4kHz LE 
TUTTIKES GTIOKAIGE IS TIPO TrEpitroU 3dB Kai 7dB avtioTolxa. 

Té& oxrpata 6.2(a) - (c) Sefxvouv tpia TUTTIKG PaopaTa ar’ avTS Té ObvOAO 
SeSopevwv Ta OTrO/a avTIOTOIXODV O€ Eva KOPPGT! PorpwEripatos, oT6 BdpuBo Tod 
KOLYATIOD Kai OTS icoKPGTHEG Tov. MeAET@vTAS TéGO T6 PAOLA Tod BopbBov odo 
kai Tob iooKpatrjpatos ptrope7 Kaveis va Siatriotéoe! OT! Kai Ta 40 ATA OrpaTa 
katavépouv trv évépyeia Tous otis xapnAés ovyxvdtnTEs Ev éuq~aviGovv A pic 
otaGepr TTdON THs ioxbos ava ovxvdTNTa (ox. 6.2(b-c)) pic OTABEPH ioXU OTIS 
peoaies kai bwnAgs ovxvdtyTEs (ox. 6.3(b-d)). T6 XapaKTNPIOTIKG ALVTS yvapiopa 
Tov BopuBou Kai Tob ioou Elva xproipo KaTG Try éxTipnoN TOV PwvooUVTOVIGLaV 
émrer8r, ft] Paopatixh avdAvon prope? va T6 AGBer UTOWiv THs Kai va TO 
avtipetwmioes (BA. Keg. 5). 

Napddo Tob 16 VAIKS AUTO Elval avTITIPOGWTELTIKG ws TIPGS TA BiG~opa 
WOATIKG OTUA Tob xpNoipoTTOInOnKkay pEXp! Tapa, oi GUVOF|KES KATAYPAi)s TOU Sev 
Elvai caps tAeyypeves Kal yid avT6V Tév Adyo xpEidZeTa! TEpaITépw Epevva Kai 
étraAGevon. ~ Ero: Snpioupyr@nkav GAAa 60 ovvoAa Sedopévwv pé KOAG 
kaGop 1opEeves OvvOF KES KATAYpAAs. 

Té SebTEpo GvoAO Se6opEvwv Trepi€xe! PoApwSrpata ard ~EyTrEipous WaATES Ta 
oTmoia KaTaypa~pnkav oé BGAGHO HxXoypagrcewy o€ pIKpr] GTd6oTAGH aT Té 
HIKp6@wvo (trepitrov 0,5m épTpds ad TS OT6pa) péow éTrayyeApaTiKOD 
Hoyvntopavov. Oi Adyo: SNR otriv xapnAr Kai LwNAT PacpaTiKr tEpIoxr Foav 
25dB kai 30dB avtiotorya. T6 icoxpatnpa ovvddeve Odes Tis HxOypagroeis Kal EixE 
oTdOpn Hou Trepitrov 2dB Tavw até Tév BdpuBo, yi& Try xapNAN TrEp1oxH, Kai 3dB 
yi& Tv OWnAN Trepioxr (BA. ox. 6.3(a) - (d)). LTS oXFpa 6.3(d) UTGpPXE! 1G TOAD 
XapNAH Trep1oxr| GUXvoTHTwv (0 - SOOHz), dtTrov T6 igo EXE OXETIKG LIpNA OTGOLN 
(mepftrou 5 - 10dB) GAAG avT6 Sev EpTr0SiCe1 TH ExTiNoN TOO F1 PwvoouvTovicpod 
e€aitiag Tov éA€yywv, Tob yivovtal pEeTas avtiotoryns PwvoovyxvoT Kis TPOX IGS 
Kai APpPOviKi}s TPOXIGs TOD icou, TéG0 avGAoya pE ékeivov Tév EAEyXO IG Try ETTIbpa 
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Zyfpa 6.2 Tpfa turikd pdopara MOMA ard 16 mpwTo abvodo SeSopevwv, Ta Otro‘ 
dvrioTo1xobv o€ Eva TAA WoduworpaTos (a), 076 EdpuBo avTOd Tod TyrpaTos (b), Kai 
oT6 «ioo» Tov (c). Té00 6 BdpuBos 600 Kai T6 Io0 EupaviCovv paopa xaynAdv ovyvorirwv. 
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On ioxupiis appovixijs (BA. ke@. 5) 600 Kai pé Baon trv AetrToOpEepgoTEepN avGAvoN 
(p€B050¢g Tis TpoTT. GuvSiaKGpavons xapnAs TaENS) Tis akOAOUBias ~PwvrevTos. ‘H 
ovxXVv6tnTa TOD icov, SnAasH, Sev peTaBGAETa! OUpPwva pE ekeivn TOD F1 péoa oTdv 
Xp6vo (ox. 6.4). ME Baon avTS T6 GUvoAO Se5opEévwv UTTOAOCY/GONKaVv Oi GUXVETHTES 
TOV PwVOOVVTOVIGPHAY Kai GVyKPIONKaV TG GtroTEAgopaTa pE EKeiva Tod TrIpdToU 
ouvoaov. 

Oi hxoypagraeis a6 TpEis SiaqopETiKOvs WaATES, StroU, yIG Tév KAaBEVa ~yIVaV 
KaTaypacées KaTW G16 TpEIs Sia~opeETiKés GUVOrKES, OVVIOTODV T6 TpiTO GUvoAO 
Se5opevwv. 116 ovyKekp ipéva, pid ONG5a KaTaypapov éyive GE AvNXwikd SwyGTIO pE 
HIKpo@wvikt aTr6oTAGN TrEpitrov 0.5m, PIG GAAN Opaba ~éyive péoa o€ ekkAnoia pEé 
QVTNXAGEIS (WiPObPEVO! KGTrOIEs Or’ Tis KaTOYpa@_es TOD TIP~TOU GUVdAOV) OTIIV 
61a piKpo~ewvik atrdoTaon, Kai pid TpiTn OYaba KaTaypapdy éyive pEda oTrV 
i810 éxkAnoia o€ pEyaAUTEPH PIKPO@wviKr dTT60TAON (TrEpiTrov 1m). ‘O oKoTIds av- 
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Sxqpa 6.3. Téoogpa tumiKd padoyata a6 16 SedtEpo aivodo SeSouevwv 1a rrofa 
avTIoTOIXoObv: a) o€ Eva WoATIKd SeTypa, b) atdv AdpuBo avTOo Tod Sefyparos, c) oTrv 
akodovGia pwrijevtos /a/ Tod Sefyparos (a), Kai, d) oT6 iooKpatnya Tov. O @dpuBos Kai 76 
«loo» gupavitouv owndi évépyera orig TOAG yapnAgc ouxvdrnres GAG pé peyoAdTepn 
Siapopa ioxsbos pEeTaks yay nAdy kai vpnAdy ovxvorritwv amd 6T1 oT 10 abvodo (ox. 6.2). 
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Tov Tob ouvdAou FTav va TPOGSiopioGE7 Hh ETBpacn Tv SiacopeTik@v GuvOnKOV 
OTHV EKTILNON TOV PWVOOLVTOVIOTIKMV GLXVOTHTWV TOD TIPTOUV GUVAOV. OG ~aveT 
oT ouvéxeia OT! A péon SiakGpavon yiG pia Tip GvXVdTHTOS yId Tov i510 WaATH 
OMG o€ SiaopeTikés ovvOFKES Elvai TOAD pIKPdTEpn GE OXéON PE EkeivN TOU 
BpéOnke kKaTw at’ Tis iS1E¢ GUVOFKES HXoypG~Nans GAAG yc SiacpopeT KOs WaATES. 
“Ero1 oi péoes Tipés PwvooUVTOVIOTIK@V OVLXVOTHTwV, yIG ~Eva GUVOAO WoATov, 
étrippecZovtai Kupins ard Tis Siapopes pETAEG THY WaATOv évd oi GAAOId_EIS OTIS 
avwtépw Tipés Adyw Sia@opetiKkHv ovvOnkov Kataypagijs Elva! ovoIAOTIKG 
HIKp6TEpEs aT16 Tis TIPONYOUpEVES, YIG TOV OKOTTS AUTHS TAS pEAETNS. 

Téos, ws TIPSS TS ET50g THV PEAWSNHGTwV TOD ETIAEXONkav yIG Try AvaAVON, TS 
KaTaMNASTEpO fTav T6 Apyd 1H T6 ApyooUvTopO ETO! MOTE va TrEpIEXE! PAKPaS 
SidpKeias povoiKos POdyyous - voTEs OE KGBE Pwvijev Kai TOVIKG Kos (pitch). ‘O 
Adyos Frav yid va Siatnpeitai of Kae POdyyo pd oTAGEPr GpPpwon eta! woTE Va 
é€aySobv ovuptTrepdopata yic éva TIBAVG TIPOIA TOD PwvnTiKOD Opydvov Tob bia- 
Hoppavel THY WaATIKH Povey. TS TOvIKS Gos Tdv pehwSnpGTwv eTriAExXOnke pETAgG 
Tov C3 Kai La3 MoTE va Elva! ALTE TIOG GVLVFOWS aKOyovTA! LEGA GTOUS vaoUs Kai 
va Exovv Trapax8eT xwpis BeB iaopévn pwve. 


6.3.2 Tevikés Tapatnproeis oT GtroTeAgopata 


Lye6iGZovtag Odes TiS avTITPOGWTIEUTIKES GPwWVOOUVTOVIOTIKES OUXVOTNTES 
HeyGAov api8pod WoATikOv Serypatwv, yiG Eva ovyKEKpIHEVO Pwvijev, yi OAa TH 
WoATika Sefypata, TapatTnpobpe ST! oj S40 TP@TO! Pwvoovvtoviopos (10s Kai 205 
wvoovvToviap"ds - F1, F2), TapvoidZovv cai) Sia@opotroinan peta€d Siaopeti- 
KOV ~wvnévTwv, évd avTiBeTa yid TOUS avadTEPOUS PwvoovLVTOVIGHOUS (F3, F4, F5) 
Sev eupaviZetat Kappa ovGIAOTIKH Sia@popoTroinan, EKTds PIG pIKpH HETABOAH OTT 
Qéon Tod TpiTov PwvoovvToviapOd av TrpoGEEE! KaveEis TH OXMHPATA 6.4a - B. 

Zra oyxrpata 6.40-B tapiotdvovtai odes oj| CwvoouvTOVIOTIKES HEGES 
OVXVETHTES VIG KAGE OAT IKG SeTypa (OAT IK Pwve|) yIG TA PovejevTar /a, E/, YI TH 
TIpHTo GUvoAO SebopEévwv. AUTH A Tapatrpnon et iBeBardves THY apXiKh SiatbTIWON 
671 Of 840 TIPHTO! Pwvoovvtoviapos SiacpopoTro1obv TA CpwvijevTa pETAEs Tous. ET- 
G1, yi Try pEAETH KO OUyKPIOn TOV WaATIKOv PwvnévTwv pEé TA AvTioTOIXa TIS 
opiAias otrv €MAnvikr YAdoou apKeT va pEdeTrGoULE [Gvo Tis 540 TIPATES Pwvoovv- 
TOVIOTIKES OUXVOTHTES. 

‘AKON, @S TIPS TV KABOPIO"S TLXSV TIEUTITNS PWVOGLVTOVIOTIKAS GLVXVETHTAS 
péoa oTtv TeEpioxH GuxvoTHTwy avéAvons, SnAab péxp! 4kHz, TpETTE! va ONpeE1c- 
Goupe STI STAY UTTApPXE O 505 PwvoovuvTovIGHss, Edy pEV FTaVv Trepitrov ions iaxbos 
Hé TOV 40 PwvoouvToviGLG, Bewpovoa trv péon pETAgG Tous GvxVdTHTA odv 47 
WVOOVVTOVIOTIKH GUxVETHTA évo Gv frav GoBEveoTEpOS ATIAMS T6V GayvoovCa, 
TIPGypa Tov FiTav Kai T6 GuvnBEoTEpO. AUTO yivdTav yic Adyous éviaias TEP Iypaqis 
TOV PAATIKOV Pwvadv Kai ELKOANS BbyKP IONS PETAEG TOUS. 

‘As TIPds TOs avadTEpoUS PwvoovvTOVIGpOUS, éyive PIG TPT Opabotroijnon Tov 
Paopatwv MOMA, oTrT1KG, SnpiovpyHvtas opades Spoiwy peTtaks Tous oXnpGTwv 
@S TPSS THy LIpNAN TrEpioxF TOD @Paopatos. AUTH fTav Kaf h MpdTn yeviKr 
Trapatrpnon Soov a@popa otrv OpoidtHTAa THv Pacpatwv. Té6 Epwtnpa ATav av 
avTés Oi OpOISTHTES Orpaivav KAT! WS TIPGs TOV AvTIKEIPEVIKG OT6XO, SNAaSH, TH 
Hxoxpapata. Eyivav Sid@opes Sox ipés pé PiATpa yiG va SiaTrioTwWOET AKOVOTIKE 1 
éTOpacn Wplopevwv TrEploxOv TOU Paopatos oT avTiAapBavépEvo HxXSxpwpya. Ta 
atroteAgopata ée fav 6T1 Oi OXETIKES BEGEIS OTS PGOPA THVv LipnAdv PpwvoovvtTovi- 
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Davoovvtov oT kr CUYYGTNTE (Hz) 


0 0 100 0 200 
‘AP IGUdS aATiKOG SeMyatos 


Zxfpa 6.4a O/ r€ooepers meres pEoes Pwvoovvtov oT 1KEG OVXVOTNTES YIG TS Pwvijev 
/a/ OAwy Thy oarikdy Serypyarwv orrov Siakpiverai f Siapoporroinan pETags tous oTovG 
Pwvoouvrov apoUus vIpNAis TAENS. 


@avoouvtovier ikt ovxyvaTqTa {H2) 


0 50 100 150 200 
‘AP IBUGS WaAT IKDG BetysaTos, 


Zyxfpa 6.48 6 1610 pE 76 avwrépw oxpa GAAG y 1a 76 pwvijev /e/, H Siapoporroinon pe- 
Tau ThY OpNAdy PwvoowvTov 1opdv OTTapXE |, OTTWS OTS OX. 6.4a, Guws H Stapopa peTaks 
tv OUXvoriTwy TOUG EXE! AVENVET, StrWS Etrions Kai Tv xayNAdy F1, Kai F2. 
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Opdv traiGovv ONnpavTiKd PAO OTS HXSXPHLA, TIPaypA Tob ~ypEGA OUPTTEpAivEeTaI 
kai O16 trv pETaBoAr Tv LNA®V PwvoovvToviopv oTrv TepitrtTwon TOD OTrE- 
patikod tpayous 106, Trot avacpépOnke TPONyoupEVWs. 

Aokipés étrions éyivav pé tig PaopaTikés Trep|BGAAOVGES Kai Try AetrTr Sopr) Tob 
PGopaTos Tis Pwvijs. ‘H AetrTH Sopr} elvan 6, Tt atropever OTS Popa dv a~aipe- 
8e7 Fh PaopaT ik trEep1BGAAoVGG (KovpouTrétpoyAovu, 1998). “Av €pappoobei pic pa- 
Opatikr TepiBGAAoVGG Td Eva Cpwvijev yiG pia WOATIKH Povey oTrv AetrTH Sop 
év6g PAOPATOS A116 GAAN Pwvi}, yiG KaTIOIO Puwvijev, TapdyeTal Eva HXSXpwpA, TS 
OTroio avTIOTOIXeT OTS GULYKEKPIHEVO Pwvijev GAAG Ev Elva Capes TS GLVOAIKS 
AXSxpwpa Ths. MrropeT vo pode! OTS GPXIKG pTrOpET Spws Kal Sx1. AUT Pavepdvet 
TH éTrBpaoy KI GMwv TrapaysvTwv O76 HXSxPWpA Oi OTTOTO!, Spws, S€év aTroTEAOdV 
AVTIKEIPEVO AUTIS TiS Epyacias. 


NINAKAZ 6.1 
MéoEG pwvoouvtov ior iKés GUXVETNTES Kal UEDEG OTAOpES iaxboc THY PwvoouvTov 1opdv 
yia 76 mpdro Kat 5ebtepo abvoho SeSopévww pads pé tig Tum ikEs caToKA(oE 1G TH TI 
Tous. Of péaes Tipés ovxvoTritwy Elvai pEeTa€s Tv 640 auvdAwy ovyKpioipeEs Evid of 
TUTTIKEG GTTOKAIGE IG TOO TIPwWTOU GUVOAOU Elval YEVIKG PEYAAUTEpEG EkEfvwv TOO TPUbTOU 
ovvorov. O! péoes Tips ThV loxSwv TOUS Elval Errfans avyKpo pes pEeTAgU TV 640 
ouvoaAwv. 


241 
244 


6.3.3 Lyéon PwvnévIwv opiiags kai padpwbias 


'H avdAvon Tdv 930 waATikOv Se1ypatov (186 WadTiKés pwvés * 5 PwvrjevTa f 
Kd0e pia) ESwoe TH AtTroTEAgopaTa TOD TrivaKa 6.1 yIG dAOUS TOUS @wvoouVTOVI- 
opous, y1G Th 660 TPwTA GUvOAa SeBopEvwv. 
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Oi péoeg pwvoouvtovioTiKés ovxvéTNTES Kai Oi ioxGEs TOUS pe TIS avTIOTOIXES 
TUTTIKES TOUS ATIOKALGE IS yIG TS TIP@TO Kai SeUTEpO GUVOAO WaATIKoV SElypaTwv, 
VIG KG8E Pwvijev TaploTavovTal OTSv Trivaka 6.1. Oi goes TIES OLXVOTIITwV ETvar 
HEeTakG tov So ouvdAwy ovyKpioipes ev o| TUTTIKés OTTOKAioeIG TOD TPdTOU 
ouvdlou eTvat yEevikG HEYAAGTEpES EkEfvwv TOD TIPTOV GUVvdAOU. Oi pEDES TIHES TOV 
igxbwv Tous Elva étrions ovyKpioipEs pETAgs Tav S60 ovvdAwv. 

Acdopéva thy Tpidv TPwTwWV PwVvoOLVTOVIOTIKOY GUXVOTHTwV YIG THY EAANVIKH 
OpIAia EXovv An@POeT ATs Try epyacia Tod N. Makotdkn (Navetriothpio Natpav, 
1986), G16 Thy Epyacia Tod |. ‘Opq@avod (EMN, 1987), KaBds Kai até Try épyacia 
Tov “Opgavod - KovpoutrétpoyAov - Boudopn (1983) Kaif TapiotdvovTal oTév 
TriVaKG 6.2. 


NINAKAZ 6.2 
Oi peig mp@rec péoes Tipes pwvoouvrov ior ikMv ovxvorijtwy yc trv EAANV IK Op Aia 
(Maxordkns, 1986, Oppavdc, 1987) Kai ol arroKAioE 1G TOUS (EKT6G Tv SE50pEvwv TOO Oa- 
koran). [16 Adyous GpEons obyKp ions TrapaTi—ovTal Kai Té SeSopeva y ia THY Woaywoia, 
Tob TIpWTOU GuVvdAoU TOU TrivaKa 6.1. 
Dwvoovvtoviopds|MEéoos |TuTrikr atr6- |Méoos |TuTriKh amt6- |Mégos |TuTrikt amr6- |MpogAevon 
|Dwvijev F1 (Hz) |kAton F1(Hz) |F2 (Hz) |KAion F2(Hz) |F3 (Hz) |kAion F3(Hz) |Se5opévwv 
lal 574) 79| 1083 105| 2565 191|WaApwbiato 
/e/ 530) 76| 1395 146| 2404 153 >> 
MW 387) 78) 1785 173| 2353 171 >> 
lof 499 107| 2580 208 >> 
/U/ 421 157| 2544 223) >> 


2550) MaKoTaKns 
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LuyKpivovtas Tis péoes Tipés TOV OVXVOTHTwWY TOU TrivaKa 6.1 yIG dAOUS TOUS 
@wvoouvtoviapous pE Tis avtiotoryEes TOU Tivaka 6.2 yIG THv Op1Aia, OUpTTEpaivov- 
Tal TH aKdAovBa: 


1) ‘H péon pwvoovvtoviotikr ovxv6TnTa ToD F2 Elvar GvaTHPATIKG pPIKP6TEPH 
OTHY WoApwbia am16 ékeivn Tis OpIAias Kai yi T4 S40 GvoAG Se6opEvwv Worpwbias 
TO Tivaka 6.1, yi& KaBEéva pwvijev O16 TG /a, €, |, 0, U/, yid Ta SeS0pEva DakoTdKn 
(1986) év yi Ta SeSopéva ‘Op~avod (1987) avTd ioxveE! pdvo yid Th /a, €, I/. Oi 
OTOKAIGE IS TOV TIP@V Pavepdvouv pic Gai S1dKpion pETAEG op IAias Kai PoApwsi- 
as yi TH Pwvijevta /a, €/ EVO OTTGPYXE! piKpH ETTIKGAVIPN yIG TS Pavijev /I/ (GX. 6.5). 


Duvoouvreviommés ovxvdrnres opdios (-- 4 -) car yodpubior (-) 
25001 B 
2000}. 
2 
z 
& isooh 
3 F2 
© 000} 
FA 
soob 
° 1 —. 1 ” 1 
° Y 2 3 4 $ ry 


Zyfjpa 6.5 Of tpeig mpWrec pEaEes Pwvoouvrov iat ikEs OuxvdTNTES yIG 6 TIP@TO GbvoAo 
Se5opevwv pe Tig atroKAioels Tous, o€ ox€on HE TIG avTIOTOIXES TH Ou IAiac TOO TrivaKa 6.2. ° 
H péon pwvoowvtov 1oT kr} OuxvdTNTaA TOO F2 Elvai GvoTNpaT Ka piKpdTEpN OTry Paauwoia 
amd Exéivn TAS Opidiag Kai ya Ta 560 ObvoAa Sebopévwv Wodywéiac, yid KabEva pwvijev 
amr 76 /a, &,1, 0, U/, yid beSopéva Daxotdkn év@ yi 74 Se60péva Oppavod avrd foxve! 
p6vo yi 76 /a, €, I/. ‘H Tpitn PwvoovvtovioTiKh GuxvdTNTa éupavile: trv Taon va Eivar 
pIKpdoTEpN oTrv Worpwoia yia Th EyTIpsoB1a pwvjevta /e, I/ GAG peyaddTEpN yi TA 
ottio8 1a /a, 0, U/yia Oda 76 SeSopéva Op iAiac. 


2) Oi péoes Tipés Tis OvxvdTNTAs TOD F1 Kai yid Ta 500 GVOAG SeSopEvwv ETval 
ovykpioipes pe Exeives Tis OpiAias pé pIG pIkpr TGoN va Elvan pEyaATEpeEs oTrV 
Wardpwbia ExTds Tod ~wvrfevTos /I/. 
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3) 'H Tpitn PwvoovvtovioTikh OvxvéTNTA éuaviZet THy TaON va ETval pIKPSTEPH 
OTH WoApwSia vid TH EpTIPSOB 1A PwvrevTa /e, I/ GAAG pEyaddTEpN yIG TA OTTIDBIA 
/a, 0, U/ y1G Oda TE BESOpEvar OIAias (OX. 6.5). 


Tid va épevvnOeT 4 émiSpaon THv pr eAeyXSpevwv ovvOnkdv nxXoypde~pnons 
Snploupyfenkav Ta SeSopéva toG tpfrov ovvddAou Se6opévwv. MetprOnkav oi 
@WVOGUVTOVIOTIKES OLXVETHTES YIG SAG TH PwvrjevTa yiG KGBE WAT aTId TOUS 
Tpeig rob KaToypd~pnKav atis tpeig Siaqpopetixés ovuvlikes, Oj OTTOIES 
TIpodopo1GZovv yevikGTEpa pE EKEIVES TOD TIPUTOU GUVdAOV. 

Np&ta vtroAoyio@nkav oj péoes Tipés yi KGGE Povijev Kai WATH o€ SAEs TIS 
ouverKes KOS Kai Oi TUTTIKES ATTOKAiCEIS TOUS. Meta BpgOnkav oi pEGES TILES yIe 
KGGE wvijev yi OAoUS TOUS WaATES KABds Kai O| TUTTIKES GTIOKAicEIS TOUS. ‘O 
trivakas 6.3 @avepdver OTI Oi TUTTIKES ATTOKAioEIS yIG KOE Cpwvijev Kal 
WVOOLVTOVIOT IKI GUXVETHTA Elva pExXp! TOAG SiaopetiKkés (uEeXP! Kai 10 ~Popés, 
PAétre trivaKa 6.3 qwvijev /e/, F2) petags tov woATdv. Mé GAAa Adyia STav 
Hxoypaeitar h pwvrj évds woAtn o€ tpEis SiacpopeTikés OvveijKes Sév trapovaidZei 
Thy iS1a Siakbpavon otis PwvoouvtovioTikes THS GUXVOTATES PE KGTTOIOU GAAOU 
OATH THY Pwr), TOU HYoypa@eEitai otis iS1E¢ GUVOFj KES. ETTopevws f ETSpaon Tov 
Siaopetikdv Guvenkov nxoypa~noans S€v Elva oONnPAVT IKK. 


NINAKAZ 6.3 
@wvoowvrov aT iKéG GuxXveTNTES YI OAa TH PwvijevTa yIG KAGE Evav amd TpETG WATE 
Tob KaTaypaepnKay o€ TpEic SiapopETiKés GuveiKEs, Of OTTOTES TIPOGOYO1GCouv HE EKETVEG 
GuvoA Ika TOD mpwrTov GuvdAov. Oi TUTTIKES ETTOKAIGE IG TOUG y 1G KGOE PwvijEev Kai 
@wvoouvTov oT IK} GUxXvETNTa Elva pEXp! TOAG S1apopeTiKés pETAEU TOUS dv Kai Of 
ouviKes Elva 161€¢ peETAEU Tous. 


foe il sdF1(Hz) F2(Hz) sdF2(Hz) F3(Hz) sdF3(Hz) F4(Hz) © sdF4(Hz)|Tpito 
Formant : 


'H peyaAn Siaxbpavon otis TIpés THV PwvooVVTOVIOTIK@V GUXVOTHITWV O@EMAETAI 
KUping OTHV pr OpoIdpop~n ApPpwrikG WoApdSnon amd Tév i610 dATH Kai 
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ETTOPEVWS OTH Hr] OTABEPSTHTA TOV PwVOOUVTOVIOLOV TOU, PAIv6pEVO TS OTTOTO B& 
ovutntHooupe apydtepa. 

Luptepaivoupe Aoimdv ét1 Ta Sebopéva Tod tpwTov ovuvddAov bév 
émrippecZovta! onpavtika ard trv avopoioyéveia Tod LAIKOD Adyw Tav 
Sia@opetik@v ovvOnkOv HXoypaepnors Tous, TpGypa TS OTroio OG étriPEBoriwOET 
Okun TEpioodTEpo OTH GuvEXE 1A. 

XwyKp10n pETAks Tdv Tpidv OvvdAwv Sebopévwv yiveTal OTS OXiPA 6.6, OTS OTTOIO 
@aivetat OT! yid KGGE @wvijev Oi péGES OVLXVETHTES THY PwvoovVTOVIOLaV Eva! 
ovyKpioipes petakd THv Tpi@v ouvdAwy SeSopévwv eva oi EAAEipeis TOD oXFPATOS 
TOV TpIdv ovvdhwv, TOU oxXEdiGoTHKav pé TroGCOTS 70% éXovV oNpAVTIKH 
émikGAvpn petas tous. Oi éAeiperg yiG Ta OTriGBIAa qwvievTa /a, 0, U/ 
GAANACETTIKAAKTITOVTA! TIPGypA TOG ONpatver pid Sx! TéoO BiaKpITH GpSpwon 
pETAgys avTOV THY PwvNnévTw YIG TS BUVOAD TOV WAATIKOV Puvov. 


6.3.4 Lyon Pwovnévtwv wadpwoias Kai SutiKijs ‘OTrepas 


"Afoves ZAR png 
Tod SeuTepov oft 


& Mpato oft 
@ Aevtepo oft 
4 Tfto oft 


Zyfjpya 6.6 Méoes tipés pwvoovyvoritwy Kal EMeipets pE TOGCGTS 70% aT Trebio F1- 
F2) ya 16 10 Kat 30 auvoho SeSopévww KadWe< Kai of GEoves EMeipews y1G 76 20 oUvoAO 
SeSopévw yi obyKp ian. O1 péoes Tipés Elva ouvyKpiopes peTaks Tv Tp1d@v ovveAwy Kai 
oi TuTikés amoKiioeig petags tiv S60 mpwrwv eiva: oxeddév TauvTdonuEes ev of 
amroxiioeig yi& 165 Tpfro Obvodo Elvai GEioonpeiwra peyGAes TrapG Tv PIKES Gp1Oyd 
WoATikOv Serypatwy. Auta T& evpripara pavepibvouv Or: étrikpatel  Siaxdpavon péoa 
o76 1610 woAtixd Seiypa évavts TAG Siakdpavons € aitiacg tHy ouvOnkwv otrjv ouvodA IK 
Siaxdpavon thy péowv Tipdv. 
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Té Se50pEva Tod trivaKka 6.4 TaploTObV LEGES PWVODUVTOVIOTIKES OUXVOTNHTES YI 
Lounsoubs otrepatikots tpayouSiotés: tevdpous, Baputdvous, Kai BaBu@dvous 
HeTpnpEeves atré Tov Thomas F. Cleveland(1977). 

Luykpivovtag Ta SeS0péva PwvoovvTovioTikK®v GUXvOTHTWV yIG Tis TpEIS 
kaTnyopies Pwvav tis Otrepasg To TrivaKa 6.4 YE EKxEiva TiS WaApwbias, yid TOUS 
TpETS TIPWTOUS PwvOGLVTOVIGHOUS, TPOKUTITOUV TE €€F|S: 


1) LE Oda TA PwvijevTa f PwvoovyxvdtTyTa Tod F1 ETvar peyaAbTEpN OTrV WoApwds- 
a, EKTOS YI TO Pwvije /a/ THY O€UPavwv (Tevépwv) Kal TS Cpwvijev /a/ Tis EAANVIKAS 
opirias. Mé GpOpwriKos dpous, Aa TH PwvijevTa TiS Padpwoias eTvar «ipnAdte- 
po O16 TH AVTIOTOIXA TAS OP IAias AAG «XApNAGTEPOM ATTd Ekeiva Tis STrEPAS. 

2) ‘H @wvoovyvétnta Tob F2 elvai eAappa peyaAbTEpn OTH WoApwFia amd Trv 
OTrEpa yid TA OTHGBIA CPuvijevTa evar eTval piKPdTEpN yIG TO /e/ Kal OVYKP/oIpN yc 
6 /I/. ME Spous ApPOpwons Ta OTrIGBIA ~PwvijevTa GTOUS WaATES EuaviZouv [IKpd- 
TEP KOTTIOBIGTHTA TAPG OTOUS OTrEPATIKOUS TpayovsioTEés ev TS CPwvijev /e/ 
ETval TEPIGGSTEPO OTTIGB10 GTOUS WAATES. 

3) ‘O F2 éttions yiG T6 cpwviev /I/ ToTOBETEITAI, YIG THY PadApwoia, oTd TreBio F1- 
F2 peta tod avtiotorxou Tdv O€vpavwv Kal THv BapuT6vwy GAAG ETvar Td TEPAa 
ard Exeivo TaV Babu@pavwv (Lx. 6.7). 


TINAKAZ 6.4 
MéoEs pwvoouvTov 10TIKEG OuxvdTNTES y1G Loundous orrepar KOs Tpayous 1aTEG: OFU- 
pubvous (Tevépous), Baputdvous, Kai Ba@upwvous pETPNLEVES amd Tov Thomas F. Cleveland 
(1977). 


= 


Oi PwvoovvtovioTIkEs GLXVETHTES AVGp"EGA OTHV OpIA‘a Kal OTS TparyoUS! yd 
Tobs OTrEpaTiKOs TpayouioTés Siacpépouv Kal UTMGpXE! SiapopeETikr GpSpwon 
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HETAag’ Tous, Otrws Exe! AvapepGeT. “ETo1, TG Avwrépw EvprATa pTTOpOdy va LAs 
OBnyijoouv o€ avaAoyes Siaopés petals woApwbias Kai EAnvikijs Op Aas. 


m@ YdAms & OFdpuvog © Bapitovos @ BaStiguvog @ Ednvixi Opitla 
F2 (Hz) 
2600 2100 1600 1100 600 100 
— - —- — + 0 
+100 
+ 200 
+ 300 
+ 400 
tso0 = 
= 
= 
+ 600 
700 
sot ™ | 
+ 800 
+ 900 


1000 


Syfjpa 6.7 Of 500 mpHreg pwvoovyvetntes yia WaATEs, Tevdpouc, Baputdvouc, Babv- 
pubvous Kai EAANVIKiS Op iAiac. LE 6Aa Ta PwvijEevTa 6 PwvoouvTOViopdG FI ToTIOGETETTAI 
opndAdtepa orrv paduwoia, éxTé¢ TOO PwvijevTos /a/ Ty Tevépwv. O pwvoouvTov1apds F2 
elvar éhappa vpnrdtepos ory podpwoia yia 74 OTric@1a pwvijevTa. O F2 étrions yd 76 
puwvijev A/ trorroGete ira, yic Tv woruwoia, ord Tredio F1-F2 pEeTags Tod avtioto1xou Tv 
ofvpwvwv kai Tv BapuTévww GAAG Eivar TEépav Exeivou Tv Babupwvwv. 


Mié ovyKpitikn pEedéty pEeTags porpywdias kai oTrEpaT Kod Tpayovs10b yic& = TOUS 
bypnAo’s Pwvoovvtoviopous ptropel va yive! pé Baon T6 oXEoIsypappa F3-F4 (ox. 
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6.8). T6 oxEeaIGypappa avTS Exe1 OTOUS G€ovEs Tov Cevydpia TIp@v Tav PwvoouvTO- 
VIOTIK@V OVXVOTHTWV TOV PWVOOLVTOVIOHOV F3 Kai F4. 


1) Oi péoes Tipés ovxvoTrTwv Tov F3 Kai F4 yiG Ta éuTTpdoB1a @wvrjevta TIS 
Worpwbiag eTvai TOA KovTiIVvés OTIWS Ettions Kai yiG TG OTHIGBIA PwvijevTa pETAEG 
TOUS. 

2) Oi B€0EIg TOV péow TIpOV yIG THY Wodpwbia Siapépovv ONPAVTIKG aTr6 é- 
Keives yiG Thv OTrepa Kai PGAIoTA Oi} TIPHTES Elvai GpKeTa LpNAdtEpEs aTrd TIS 
SebTEpeEs. 

3) 'H Biacpopa peta’ tdv pwvoovvtovioTik®v GvxvoTHTwy F3 Kal F4 trapovald- 
Zet peyGAn TroiKidia yic Tis SiGqopes aATikes Puvés yid SAA TH Pwvejevta.(Zx. 
6.4a - B). 


Waatng  O€isavog Baputovog Baoupwvos 
rT] a ° ° 


2400 
2000 «2100 =2200 2300 2400 2500 2600 2700 2800 


F3 (Hz) 


Xxfpa 6.8 Suxvdryres thv avibrEpwv Pwvoouvrovigpdv yi WaATEs, 6—b@wvous (TEvd- 
pous), Baputovous Kai Babiqwvous. Oi F3 Kai F4 Elvai TroAG KovTa pETAU Tous, T600 yIG 
7a éuTpdo8 1a pwvjevta O00 Kal y1G TA OTf8 1a pwvijevta. H ovxvoTikh amrdoTaon pETadE 
tiv F3 Kat F4 yid tog wate elvai fh péyioTn peTak odwv Tdv TpayousioTd@y év 
trapovo ale! peycAn TroiKiMia peTags Tv Woatik@v Serypatwv yia 76 1510 pwvijev (ox. 
6.4a -B). 
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“E6@ Snpioupyeita: éva epwtnpa: Mas popobpe va ovykpivoupe Ppaopata 
peTas @wvadv rob tpayouSoiv of Sia@opeTiKd ToviKd Wwpos; ETva1 AoyiK6 va 
Sewprgoupe OT! 1) SiakGpavon Tov pEOwWY PWVOOUVTOVIOTIKHV GUXVOTHTwV, YIG Eva 
ovijev, €€ aitias Tob Siapopetikod Tovikod ous, Elva TOAU pIkpdTEpN OE OXEoN 
Hé TOUS UTTdAOITIOUS TrapcyovTes TrOU TiS EtrIPpEGZovv (dTIWS TI.x. EvdoOTVAIKES 
Siaopés tov avap_epape Kal 116 Tré&vw yiG TOUS WaATEs). 

‘Akopn, é&v oi bWnr€és ToviKdTHTES Elva! GUvNBIOpEVO PaivopEVO oTHV STIEPA 
TOTE aKkpIBOs ovyKpivovTa! Oi pwves OTHV OTrEpa Kai OTHV WorywSia pEéoa oTrV 
@wvnytiky éxtaon Tob Aeitoupye7 | KGGE pia yiG va Elvai avTITTPOGwTEVTIKH 1 
TOVIKOTHTA yiG TS OVYKEKPILEvO ETS0G pEAdSNONS Kai va SiatrioTwHET  Siapopa 
peTa€s Tod OTrEpaTiKOd Tpayous100 kai Tis WaApwhias. “AAAworte S€v ptTrope7 Kaveis 
v& ovyKpive: 560 pwvés rob fh pia AertoupyeT BeBiaopeva (etre 151 | ToviK6THTA 
eTvai TOAG OpNAr f TOAG XapnAr) Eve  GAAN Aertoupyet PuaiKa. Oi Siacpopés oTd 
HXOxpwpa Tous TrepiAapBavovv kai trv TovIKOTHTA, TPGYypA TS OTroTO GuvbEEeTaI 
GpEeoo pé TH AvaTOpIkG XAPAKTNPIOTIKG Tov TpayousioTav. ‘E€eTaZovtas, vo TIS 
OXEGEIS HETAEG TOV PwvoouvTOViGLay, TrepiAaLBavovTal étrions Kal Ta GvaTOPIKG 
TOUS XAPAKTNPIOTIKG péoa oO avTOKS A@od oi B£oEIS THV PwvoovyvoTITWV 
oxeTiGovta GpEoa ard trv KaTNHyopia Tis ~wviis (Cleveland, 1977, Dmiriev & 
Kiselev, 1979). ‘Etropévws f étrSpaon tov SiacpopeTikdv TovikoTrtwv Sv xpe1aZeTai 
va e€eTaoTel wp lord. 


6.3.5 ZxdA1a ord AtroTeAgopata 


EiSape od YapakTNpIOTIKa Tis GPOpwons STI 1 SedTEPH PwvooLVTOVIOTIKH 
ovxv6TnTa KUping é€apTatar até Tv B€on Tis yAdooas kai STI fh KivNnor THS TIPS 
Tov Papuyya SnpioupyeT pid oTévwon Tro d00 peyaAvTeEpN Elvai Téd0 éhaTTavEeTat 
QvTH fh ovxvétnta. 

'H kivnon, Tpds Ta Tridw, TS yAdaous yiveTa! Povo OT OTIDBIG wvrEVTA (GTIWS 
éxe1 Sn onpeiwOeT OTS 10 Ke@pGAaio, OX. 2.18) /a, 0, U/ év@ 6H fy F2 AapPaver 
xapnAdtepes Tipés Kai oT EytTrpdoB1a Pwvrjevta /e, I/. Tid TH TIPDTA fh OTEVWoN 
elval peyaAbTEpn oTHy WoApwdia Tapa oTrv OpiAia ev oTG SeUTEpA Td TrBaVvi 
e€fynon elvar A étriprikuvon tis oTopaTikijs KOIAdTHTOS KAaTG TpdtrO woTE va 
Teivovv va Opoidoouv 6Aa Ta PwvijevTa PE TA OTTIGB 1a PwvrjevTa. 

AUTH Hf TAON Tis ETTIPHKUVONS TOD OT6pATOS UTp£e OTOKS Tada 10s bacKGAOUS 
TiS WOATIKi\s Kai UTTGPXE! Kai OFpEpA OE APKETOUS WAATEs TPOGOHOIGZovTES OTSV 
TpSTIO WaAuwSnons TOV OecoaAovikeéwv WaATav. 

'H Kivnon Tob AGpuyya TIpds TG KGTw, 1 OTTOia yiveTar KUping PE Try bpGon TOV 
oTepvobupece 1Sav pudv (Sundberg, 1987), xapnAdvet dAous TOUS PwvoovvTOVIGLOUS 
oTtws Kal f étriprKUvon TOD OT6paTOS Kai A TPSTAEN (protruding) THv xEIAImv T6 
Kave 1, AGyw Tis ETT IpF|KUVONS TiS PwvnTIKi}s 500. 

'H dAa~pa GvbUpwon Tod F1 otrv podpwSia o€ ox€on pE Try OpIAia, pTropET va é- 
EnynGei pe trv papuyyiKr oTévwon. 'H avdpwon Tod F3 ya Ta /o, U/ otrv WoApwdia 
Kat f] Ka8086s Tou yid TG /e, I/ TIpETIEI Vo O*EAETAI GE GUV6VAOL TiS KABdb0V TOD 
Adpvyya, Tis EtripKUVONS TIS PwvnTiKi\s 6500 Kai Tv Bgon Tis YAMooas ws TIPSS 
Tév ObpavioKo. 

“H avbpwon Tod F1 otrv woApwhia ptropeT va e€nynPeT GpOpwtiKa pé pia 
HEYOAGTEpN OTEVWON TOD Papvyya G16 ékeivn OTHV OTrEpa. ‘H GvbGpwon Tob F2 yic 
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T& OTTiOB Ia PwvijevTa oTrv PodpwSia Pavepavel TriBavas trv UIpNAdTEpN BEon TOD 
Adpuyya THv WoaATov. ‘Etions h Béon Tod F2 yid 76 Puvijev /I/ pTropEeT Tows va a- 
trobo00eT of pic évbiGueon éptTTpdoBia yAwoolkr oTévwon pETags o€v@~dvwv Kai 
Baputévwv. 

MéAet@vtas Tous Trivakes 6.1 Kai 6.2 Tv OVXVOTITwWV TOV PwvooLVTOVIOPoY yIG 
Ta WOATIKG Kai Ta wvrjevTa OpiAias, TapaTnpobpe OT! Evo yi TA OTrOBIG 
WOATIKkG Pwvijevta /a, 0, U/ 6 pwvoouvToviopds F3 aveBaiver, yid TH EyTIPsaB 1a 
/e,1/ kateBaivel, TPGypa TS OTrOTO ONPaive! OT! O ONHAVTIKGTEPOS TIAPcyovTAS YG 
AUTSV T6V PwvooLVTOVIOLS Elvan f HETABOAT TOD OXKPATOS Tis YADOOAS Kat t TIPdS 
TG Triow f TIPS TA EpTIPSS OTEVWON OTHV PwvNnTiKh O56. ‘AkovoTIKG EppnvEedEeTat 
Adyw Tig abENoNS TO pEYEBOUS Ti}s OTOPATIKi|S KOIAGTHTAS PETAg’ KOTTTHpwV Kat 
yAdooas KaTa THY PaALdSnon TOV OTTiDBIwv PwvnévTwv, Gé AvTiBEON PE THY OpIAI- 
a, éva, paivetar dT! Ta PoATiKa /I, €/ oXNpaTiZovtal 116 pTPOOTG ard OT! TA 
avTioToIXa TiS OpIAias. ‘Opws, TA avwTépw xpEiGZovtar emf TA€ov éTr1BEBaiwon pE 
avddvon kai ap8pwr kv Se5opEvwv. 


Wadros ‘Omepartinis tpayous orig 


@avoouyvdtnta (Hz) 


Xpsvos (1/325) 


XyFpa 6.9 Owvoouvtov 107 ikEG TPOX IEG YI TS 1510 pwvijev Kal TrEpitrou Tv 1510 TOVIKG- 
TTA yIa TEevdpo TIC StrEpac (5&E1G) kar EMAnva OpOd5ofo warn (apiorepa). Eivar éupa- 
vis  ouvévwon Tv UWnAdv pwvoouvtoviop@v Wore va SnyroupynOeT éviaia Kopupry 
yépw ord 2800Hz (pwvoouvtov ays TOO Tpayous 107) OTdv OTrEpaT1KG Tpayous 10TH. ZT6v 
WaArn 1 ovvévwon yivetal pdvo peTak6 tiv F4 Kai F5 pwvoouvtov iop@v pé OuveTre a Ie 
Ka@apr Siapopa ord pwvntikd Hxdxpwya Tv 600 OTA Tpayous 100. 
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Lbp@wva pé tdv J. Sundberg 16 F4 oyetiCeta: GpEeoa pe TS HxXSxpwpa Kai S@pet- 
Aetat otis SiaoTdoE IS TIS PwvNT Kis O00. “Apa Adyw Tis pEYGANS TroIKIAias @wvn- 
TIKOV Opyavwv THY WaAT@v pete! va UTIGPXE! pEyGAN Siaqoporroinon otrv S€on 
Tod F4. ‘H Géon Tod F3 efaptata! pEepiKOs ard Ta Pwvijevta. “ETO! | aTT6oTAON 
peTa€o F3 kai F4 eaptatai amd Ta pwvrjevta. 

Oi F3, F4 kai F5 @pwvoovvtoviopoi «ovotre ipdvovtai» pE THv KGB060 Tob Adpvy- 
Ya T&v OTTEpATIKoV TpayousidToy Kai Try TaUT6Xpovn SieGpvvon TOD Papuyya OE 
Trepftrov 6 popés T6 pEyeBos TOD Adpuyya T6 atroTéAcopa elvai 6 OXNHAT IOS TOD 
@wvoouvTovicpo Tov TparyouSioTi (singer's formant), T6 OTroio SnyIoupyeT pic 
Tpoegéxouca KopuPr OTS PGOpA yUpw oT& 2800Hz Trepitrou Kai Siapop@padve! Td h- 
XOXPWHA TiS Pwvi|s O€ 16 TPAXK. LTV padywoia avTs S€v ovpPaive: trapdAo Trou 
oi UpnAof pwvoouvtToviopos TANG 1GZovv pETAE’ Tous OE WPiopEevEs Paves 61671 h O- 
Td60Taor Tous éfaKoAovGeT va Trapapéver TOAD peyoAbTepn amd ékeivy Tov 
OTTEPAT IKOV Pwvav (OX. 6.9). 

“Erre164) 1) SvvatétyTa peTa@opas fxov TiS PwvnTiKijs O500 avfaveta! KovTe 
Kaif avépeca of 540 PwvoovuvToviapous STav fh ATI6OTAGH TOUS PIKPUvE!, TPOKU- 
TITEL OTI VIG THY PoALwHia Adyw TIS HEYGANS OXETIKG GTrdoTAONS PETAED Tv F3 Kai 
F4 fh qovri Bpfoxetai trépa ard Té Kpioipo pio T6 dtrolo KaGopiZe! THY avEWwon 
HIGs véas KOpU@iis OTS PGopa. “ETO! TS WOATIKG PwvNTIKs Spyavo TrapovaldZe! 
Siaqopetixr ApSpwrtikh OXNHATOTO(NON ad Té6 avTioTOIXYO OTTEPATIKG. NapaAAn- 
ha, dtav eupaviZovtal TEP ITITHGE IS WOATIKdV Pwvdv pE TOUS F3 Kat F4 Kovtivous 
o€ aTtéoTaon, 5év ouv6udZovtat pé Eva TpiTO ETTioNS KOVTIVS PwvOOLVTOVIGS yIG 
vé ovuvevwOodv (BA. OX. 6.9). 

£16 OXijpa 6.9 Paivetar f ovGiaOTIKH Siapopa pEeTAE’ p1GG WaATiKi}s Pavi|s Kai 
PIGS OTTEpATIKi|S Pwviis ws TIPSS TOUS LNAOGS @PwvoovvToviapOUs. 'H Siapopa 
aut elvat évbeikTik TOD Sia@opeTikod TPdtTIOV xPHONS TiS Pwvijs avapEca oT 
SuTikh Otrepa Kal trv EAANVIKH WoATIKH avaToAIKH Tapdboon, étre15r KaTa THV 
OBYKP ION XPNOIpOTTOINONKav iS1Eg TovIKTHTES Kai Oi S40 TpayoubioTEs Faav TOU i- 
S10v owpatiKod TUtrov. [1° avTév Tév Adyo TS OATIKS HXYSxpwpa ETva SiaopeTi- 
KO O16 TS OTTEPATIKS Ev OTA PaopaTA MOMA éye@aviCovtai SGo Eexwpiotés Kai 
HGAAov otevés Kopug—eés YIG THY Podpwoia évavT! PIGS OyKwbouS KOpUG'S YIG THY O- 
trepa. "H KG8o050g Tod Adpuyya ovupBaiver TiBavétata oTry |WaATiKr GpBpwon aA- 
Ad x! pE TETOIA Papuyyikr S1edpuvon. 


6.3.6 H ioxts Tov bpnAwv PwvoouvTovIGpOV 


Napiotavovtas Té Cebyn Tipdv TOV OTABYLaV ioxGos Tv pwvoouvToviapOv F3 Kai 
F4, o€ Eva OXEGISYPAPLA TIPOKUTITE! TS GkGAOUBO Oxia 6.10, Td OTTOIO Ava~épETal 
OT6 @pwvijev /a/. ‘AvGAoya pé Thy ToTro8éTHON KGGe OnpEiov, TS OTTOIO Tap IOTGvE! é- 
va Gevydpi ioxbwv F3 Kai F4 évég ovykexpipévou WoATiKod fXoaKovopaTos, 
ouptrepaivoupe yd Try OXETIKH ioXG pETAgG Tv PwvoouvTovicpdy Ta OTIOTa TS 
ovvatrotehobv. 

Napatnpodpe Aoitrév 6T1 TA ONLETA TOTIOBETODVTA! KUPiWs TI&VW OTHV SIaydvIO 
TOU OXEGIOYPGLATOS, TPGYypa TS OTTOIov ONpaivel STI KaTG pEGOV dpo oi OTGO- 
HES ioXGos peTaed avT@v THv PwvoouvTOVIGpav ETva1 TEpitroU ides. 

T1614 onpeia, Tob atropakpbvovTal Gtr Try Sicrydvio, Elva capes OT! TH TIEVW 
amr’ abtrv éxouv ioxupdétepo F4 amr’ 6T1 F3, év@ Ta KadTw Gtr’ avTrv ~xouv 
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vypnAdtepns oTdOuns T6v F3 évavTi Tod F4, pvOpiZovtag avdAoya Kai TS PwvnTiKd 
AXSxpwpa. ‘O péaos dpos yic THv oTGOpN ioxbos Tov F3 Koi F4 elvai -20dB kai pé 
TUTT IKI ATTOKAION yYUPw oTG +10dB. 

Mid xproipn trapatipnon O16 oyijpa 6.10, h OTrofa 8&4 pTropoboE va yivn, eTvai o- 
71 6év Elval TaLTSONpN fy ETBpaon OTS HXSXPwHA Tis HETABOARS Tis ioxbos TOU F3 
HE Try avtioto1xn Tod F4. “OtTav 6 F3 pwvoouvtoviopds elvai ioxupdtepos Tod F4, 
T6 OVVOAIKG NXSXPWHO ATFOKTE PIG «pTdoo» aTrd6xpwon evo Stav Td F4 UtTrEepioxvE! 
Tov F3, T6 WOATIKG GkOVOPA yiveTat Td «éAA@PPU» Kai TAVTXPOVA «PETAAAIKGY 
HE Evav Fixo «kovSouvi0b». 


FFA /a/ 


Ere@un loysog F4 (dB 


“50 -40 -30 20 10 ° 
ErdQun loysos F3 (dB) 


Lyfpa 6.10 Syeo sypappa trapaoraans Thy oxeTiK@v oTAQLdV ioxbo< Thy UpNAdy pw- 
voouvTov 1opdv yid Aa Ta abvoAa SeSopévwv. Kata péoov Opo of oTdOpeEs foxGoc peTagu 
tiv S60 pwvoouvtoviopdv F3 Kai F4 elvar trepitrou ioeg dv Kat Siaxpivovrar Trep1oxés 
onyefwv pé loxupdtepo tév F3 amd tov F4 Kat avtiotpopa. [1' avTad Ta Onyeia Th 
avrioro ya WoATiKa Hyoakovopara éxouv Kal GvdAoyn Tro1dTNTA hXoxpwyaros. 


Lnpeiddvoupe etrions, GE pEPIKG WOATIKG AKOKOPATA, THy TOAD YayNAH oTGOpNH 
TOD F4 TrPGypa T6 OTIOTO PETABETE! THY PwVNTIKI TOISTHTA TIPS THY «PTTGOA» aTrd- 
xpwon. 

“Otav Kai oj S00 F3 Kai F4 pwvoouvtoviapol, eTvai xapnAfis evépyeias ws TIPdS 
TOUS XAYNAAS TAENS F1 Kai F2, T6TE TS OVYKEKPIpEVO WOATIKG GKOVOPA EXE! TO HX- 
XPOHA TFs OLvNPIOpEvNS OPIAfac, pE Try TPOTT6BEGN BéBaia STI TS HXOYpa~PNpEvO 
WaATik6 SeTypa elvar apkeTa KaBapo. 
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“OTtws avapépape TrapatrGvw T6 F3 e€aptatai a6 T6 ovykeKpipevo Pwvijev 
TOU EkPwveital Kai TS XAPAKTNPIOTIKG TrOU GAAGZeE! ETvar f Sia@popa pETAEs Tov 
OUXVOTHTwV Tav F3 Kai F4. 

Taépa 86 S0bpe rads fh ioxbs Tous petaBGAAeTa! of ovvaptnon pé T6 poo 
WOATIKS pwvijev. Npaypati ord Tapakatw Sicypappa (oxfjpa 6.11) TapioTdvovtal 
oi péoes Tipeés OTGOUNS idXos Tav F3 Kai F4 ava @wvijev dAwv Tov oATIKdv NxO- 
AkOVOpPAaTwv KABds Kai Oi TUTTIKES TOUS ATIOKAioEIS. Oi péoEs TILES ava Puvijev a- 
116 T4 /a, €, |, 0, U/ Tapiotdvovtar avtiotoixa pé (”+”, “x”, padpo “o”, ”*”, yKpi 
"o"). 

Napatnpobpe 671 yi T6 cpwvijev /1/ Ta F3 kai F4 elvai péyiotns ioxGos, Tepitrou 
-13dB kaf -17dB avtiotolya, ev yiG TS Pwvijev /U/ AGxioTNs ioxvos, Tepitrou - 
23dB kaf -22dB avtiotorya. 


a/k+ e/kx i/ko o/m* u/mo 


ErdGyn loysog F4 (dB) 
z 


25 


“30 -25 -20 IS “10 “5 ° 
ErdQun loysos F3 (dB) 


Ifa 6.11 Méoec oxetixés oTdOpEG ioxboc yiG Aa Ta Gbvoda SeSopevwv ava pwvijev. 
Napiordvovrai t& pwvijevta /a, & |, 0, U/ avrioroixa pe, padpo +, yadpo x, padpo o, 
KOKKIVO *, Kai KOKKIVO 0, avTioTolxya. Maparnpobye 671, Tapa trv érrikGAupn pEeTas Tdv 
arrokAioewv Tous, 1 Ta0n Elva! va peibvetar f ioxdc¢ Thv F3 Kai F4 Kaduw>¢ SiaTpéxoupe 
Thy o&ipa ThY pwvnévtwy /I, &, a, 0, U /, SnAabr 76 O€6TEpO Pwvijev va Elva 16 A/ Kal T6 
aadevéotEpo 76 /U /. 


‘AkOpa ptTropobpe ve Oyadorroirjooupe ws TIPds THV ioX Tous Ta PwvijevTa OTE 
oTfo8ia Kat OT EytTpdoBia, dtrov Ta OTT/GBIa ETva1 GobEveoTEpA THY EyTIPdOOIwWV 
doov apopa Ta F3 - F4. “Ero: ouptrepaivovpe OT! aKobyovTai OfbTepa ep’ doov 
Trepl€xouv évioxupéves LpnAés appovikés, Kai OT1 TH EpTIPGOBIA wvrjevta eTvar 
T16 «TIpipa» G16 Ta OTrIGB IG. 
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‘H éAGx1oTn OXETIKH ioXGs TOD F4, -40dB pé pid péon Tip OvxvdTNTAs 3200Hz, 
@avepiivel pic EAGXioTH KAion PaopaTos, Tepitrou -3dB ava OKTGBa, Tip, f OTTO! 
elval peyOAUTEpN ard éxeivn TOD PaapaTos Tis TIHYAIAs Pwvijs (Adyw Tis ETr/Spacns 
TOV PWVOOLVTOVIGH@V) GAAG TIGvTWS pIKPSTEpN (KAT GTr6AUTH TipH) ékelvns TiS 
ovvnO1opévns Op Alas -12dB ava OKTGBa Kai UTTOSNAdve! Eva ET60¢ Pavnons TOU 
TANoIGZeE! IPSS THY Pavnon pois A THy TreTTEOpEVN Pavan. 

X16 éT6pEvo oXECIGypappa (ox. 6.12) peTaks TOV wvoovvTOVIOTIKOV 
ovyxvoTritwy F3 kai F4 tmapatnpobpe OT Ta OTridBia ~pwvievTa ExoUV pEYAAUTEPNH 
pEon Tip TS OVXV6THTOS F3 aT6 TG EpTIPSOB 1A PovrjevTa, HE THY HEON TipH TiS F4 
Trepitrov oTaG_pr. AUTO onpaiver OT! Ff OtT6oTAON pETAgs Tav F3 Kal F4 pixpatver pé 
THY pETAKivnON TiS yAwooas amd euTIPds PGS Ta Triow SiapOpddvovTas Ta 
avtioto1xa pwvijevTa, yiG TOUS Td TrOAAOUS WaATES. AUTH, Spws, Hf Tapathpnon Sév 
ioXGE! yiG AEs Tis POAT IKEs Pwvés Kai Sév ywwpifw T6v Adyo Tro GupBaive! avTS. TS 
WOATIKG HXSxpHpA, TS OTTOIO KATA KUPIO Adyo eLapTaTa! aTId TOUS PwvoovvToVi- 
OPOUS, ETrOPEVWS OVVaPTaTa! HE TA PwvievTa. 
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Syfpa 6.12 Méon Tipit} avibtEepns PwvoouvTovioTiki¢ ouxvoTNnTas Kai TUTTIKr TG oTrd- 
kKA1on yia KaGe pwvijev yi& T6 OUvoOAO TV WoATIK@v Se1ypatwv. Maparnpeitai évac S1a- 
Xwp1opuds, av Kai 6x1 Té00 Gaps Adyw Thy pEeyGAwy arroKAioewy, pETAks Tdv éutrpdoO wv 
/1, €/, kat tiv OrricBiwy /a, 0, U/pwvnévtwy. AUTS onpaive! OT! OTG TEP ICOSTEPA aA- 
TIKG HYOakOVopaTa Ta OTTiG8 1a pwvijEvTa TEivoUV va yo1dCouv pETAEU TOUS. 
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*H kivnon Tod F3 yevikd oeiAetar, dTIMS Abn avapepOnke, oTHv KGO0b0 Tod 
Adpvyya, oTrv oTpoyyvAoTrOinon Tov XEIAI@v, Kai OTrV pETABOAT TOD pEyEBoUS TIS 
OTOLATIKAS KOIAGTHTAS Tridw aT16 TOUS KOTITApES. FiG pEeTAaBoA€s peTAaks pwvnévtwv, 
oi 660 Tp&To1 Trapcyovtes trapapévouv trepitrou oTaGepoi éTo1 WoTE va 
Snploupyeita: Eva oTAGEPS TiTTPO Pwviis OvvOAIKG. “Eto! pEvel f ETrSpaon Tod 
Tpitov trapcyovta 6 oTroiog éfaptatai Gpyeoa amd Ta qwvijevta. AUTH A 
Trapatrpnon Sefxve trv avayKaia oxe5d6v petaBoAr Tod hxoxpapatos, && aitias 
Tijs GMayiis évds PpwvievTos, TOU O@eEiAeTa! OTG F3 Kai F4. 

Napakdtw trapabéToupe Tév TrivaKa 6.5 Tov Tip@v étriTrébwv ioxGos yi dAoUS 
TOUS PWVODUVTOVIGHOUS KaTG LEGO Spo drwy THY WaATIKaV hYOAKOVOpGTWV. 


NINAKAZ 6.5 
Mivaxag thv péowy oxetik@v oTaGp@yv ioxbog ava pwvijev Kal thy turriKk@y TOUS 
Grrokiioewv, yc Oa Ta aUvoAa SeSopuevw. 


BF power 
BF 2power 
OsdF1 power 
BsdF2power| 
EFSpower 
HF4power 
BsdF3power| 
OsdF4power 

BVowel 


Zxfpa 6.13 Napdoraon thy oxetiK@v orabpdy foxboc 700 trivaka 6.5 ( apynriKés Tiped) 
kai Tv avTioToixwy GrroKAioewv Tous (BET IkEG TIPED). TuTriKa Kae pEeTaBaivoupe amd T6 
/a/oT6 /& /Kai/1/76 F2 é&aoGeveT ev 16 F3 loxupororeitat Kai avTé elvat pid aitia 
TOU T6 pwvijev /1/ aKobyEeTa! «OE6TEPO» ard TA GAG pwvijevta. [iG Th Pwvijevta /o, U/ 
paiverar va elvai Ehappa iaxupdrepo 76 F4 am6 76 F3. 
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Napiotdvovtas ypapika Tév trivaKa 6.5, TPOKUTITE! TS AvwTépw Sidypappa 
(oxfpa 6.13), OTS OTTOIO TapaTNpobpe OT: Oi pEGES TIPES THV OTABLOV ioxbos 
PETA’ TOV L~NAdV Pwvoovvtoviapdv F3 Kai F4 Elva tepitrou ioEes yid TH OTrIGB IE 
@wvijevta, Eva yiG T6 pwvijev /I/ 6 F3 elvai ioxupdtepo (-13.38dB) évavti Tod F4 
(-16.21dB). [1G 76 pawvijev /£/eTva1 T6 F3 Eha~ppas ioxupdtepo Tod F4. 

Té avwtépw OSnyobv O16 GupTEpaopa OT! T6 Puvijev /I/ TPETE! VE AkOyETa! O- 
Ebtepa ard Th GMa ~pwvijevTa Adyw ioxupSTEpwv THV AvwTépwv GPHOVIKGV TOU 
elval KovTa OTOUS PwvooUVTOVIGHOUS F3 Kat F4. AUTS TS Patvopevo ptropeT ve €€n- 
yn9ei, d00v acpopa T6 pwvijev /I/, A116 TS STI STAV 6 PwvoduvTOVIOHdS F2 TANGIG- 
Zel, O€ LEPIKES TEPITITHOEIS, TOV PwWVOOLVTOVIOHS F3, TIPGYLA TO OTTOTO CULPatvE! 
oT6 @wvijev /I/, EXoupE Odv GtroTéAEopA fh OVVGPTNON PETAOPSs Tis PpwvnTIKi}s 
6500 va av€dver eTravw OAAG Kai pEeTags THv 640 avTav PwvoovvTOVIGLaV 
(Sundberg, 1987). 
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KE@AAAIO 7 


MIA MPOTAZH TIA TASINOMHZH TON YAATIKON OQONON 


7.1 Napatnpijoeis yid orabepes Kai GoTabeis pwves 


Npiv avapepSobv oi Trapatnpraeis yid oTaBepés fF pr] Pwvés TpEtrE1 va EEnynGe’, 
T6 TIS GTS Try avGAVON WOATIK@v AkovopaTwv OSnyobpaote of oupTTEpGopaTa 
YIG WaATikés Pwvés epocov TapeLBafvouv oi GUVvOF|KES HXOyPa~Nons. 'H atrévTnon 
BaoiZetat o€ d0a éxouv ihn avagepGeT. ‘Etre ir) peAeTHOnkav pdvo oj éT1hpdoeIS 
TS PwvnTikis 0600 Kai, GTATIOTIKG, TS OPGALA EkTipNoNs THV PwvoovvTovicpOv 
Adyw TOV oUVONKdY HXoypd~nons Elva pIKpdTepo To o@PGAYaTOS Adyw TIS 
«QOTEBE IAS» TOV PHVOOUVTOVIOTIKOV GLXVOTHTwV eaITiag TOD GoTABOs TpdTIOU 
HE Tév OTIOIO O| WaATES «apBpadvouv» TA CPwvrjEevTa TiS WoApwbias. AUTS @PaiveTar 
av Trpoo€€e! Kaveis Ta SeS0peva TOO Trivaka 6.3 yiG Tév SebTEPO PwvoovVTOVIOLS 
Kai oTOUs TpEis WaATEs. ‘O SebTEpos WAATNS TrapovEIdZe! THY pIKp6TEpN SiaKbpoVv- 
On Kata pEédo Spo OTG PwvrevTa eva O TIPHTOS WaATHS eypavier trv pEyaAUTEpH 
peTaks Tv Tpldv WoATav. 

Bdoe! Tav dowv Exovv ava@epleT yi TévV PdAO THV LIpnAdV PwvoovVTOVIOPoV 
OT6 TparyouS10TIKS HYSxpwpa OTG TrPONnyoUpEva KepaAaia, pTropobv va SiaKkpiBobv 
8Go yevikés ONGbES WOATIKov AkOVOpPaTwv: 

a) T& oraGepobd TpdTrou Pwvijc, oTG OTIOTA TS HXSXPwHA Kai ETrOPEVWS 1] Povey 
Trapapéve! OTAGEPOD GppoviKOd pEiypaTos, Strov yiG KBE wvijev oj StaKvpdvoE is 
TOV PWVOGUVTOVIOTIKOV OVXVOTHTWV TIAPAHEVOLV HIKPES, Ki, 

B) 1a cotaGodcs Tpdtrov Pwvijc, dTov fh Pwvr SEv ExE1 TaVTA TS 1610 GPpOvIKG 
HeTypa, pr} Exovtas Spws oTaGepés tis TponyoUpeves SiaKvpdvoeis, yIG KOE 
@ovijev. 

‘Edy f GoTGGe1a apopa Tots TIPaToUS 660 PwvoovvTovIGpPOUS T6TE AaTIAdS SEV U- 
TIGPXE! OTAVEPSTHTA OTHV TIPO~POPG EVdG PwvrjevTos Evo Gv, yi TOUS LIpNnAdts 
@wvoovvtoviapols, oi ovxvétntés Tous Sév pEetaBdAdovtai péoa o€ pid piKpH 
TIEPIOXH GuxvoTHtwv, Sév UTIGPXE! OYO1OyEvEeS WAATIKG HYSXPwpa. 

“Eto1 pi& wv) GoTaBois Tpdtrov Trapaye! pr] OpoIoyevés Gkovopa oTdv id10 
XHpo akpdaons, yi Té i610 Pwvijev, vO pid OTAGEPOD TPdTIOU wv SH_IOUpyET 
éviaio GKovopa. *“A€ife1 va pedetnBeT GvTiAnmTiKa T6 BEA pE WoXOAKOVOTIKS 
Treipapa Kai va Trpood 10p 1aBobv TG Opia THs Siakbpavons péoa oTG OTIOIA YivETan fF 
ove avT Ant adv oTaGepry. 

LInpEiwtgov STi Oi TEpiaadtEpEs aATikés Pwvés Elvai OTAEPOD TpPdTIOU Pwvi|s 
TIPGYpA TOU ATTOTEAET XAPAKTNPIOTIKG YwwpPiopa Tis KAAS WaATIKA\S Pwvijs Kai 
ptropeT va €€nyndei odv atraitnon tis AeitoupyiKdtn TAs THs Odv Epyadeio Kai pédo 
KOAAITEXviag. “AAG étrions Kai od evpwrraikd Avpikd tTpayovs: Kat! avadoyo 
Trapatnpeita: Kot é€nyeita: odv atraftnon yid KaAAITEXviKH ikavéTHTA Kai OYop- 
gia. 

‘Ak6un, y1G Tis OTABEPOD TPdTIOV @wvés, KATH Thy évaddayr TOV PwvnévTwV 1 
Zdvn Tov LWNAdV Gppovik@v Trapapevel OXETIKG OTAGEPH, OTTWS TIPOKUTITE! dv 
peAeTroE! KavElg TIPOGEKTIKG TA OXNpaTa 6.4a - B, évd oi Caves Tov xapNnAdv 
peTaTotTriCovtat OXETIKG pETAEG TOUS, OTTWS Elva GvopEvpEvo. 
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7.2 Mia mpotn tagivopnon 


Npétre: va Gvacéepoupe apxiKa, Thy Baoikn iS€a yiG tHv Ta€ivopnon: “O, TI yive- 
Ta! avTIAnTTS dv Siacopetikd Gkovopa Sev ptropeT Tapa va Elva SiapopEeT kd 
k1 OTAV pETpNOA). T6 avtiotpo@o SEv ioxe1 Kai ebKoAa pTropeT ve atrobE1xXGFj, EP’ 6- 
Gov TH ETMIOTHYOVIKG Spyava ~xouv pEyoATEpN aKpiPeia até Ta AvOpatriva 
aio@nthpia 6pyava. 

“H ta€ivépnon Tv WoATiKdv AxYoakovopdTwv, Ta OTTOIa GvTIOTOIXODV OTG 
WOAT Ika Seiypata 66 ptropobae va Bacio8eT apevds GE PUXOAKOVOT IKE Tre IPGpATaA 
agetépou o€ aKOVOTIKES pETPrGEIS. Epdaov T6 CnTOUpEVO OTHV Epevva AUTH FTAV A 
OXEGN POAT IKdV HXoakovopaTwv Kai Pacpatwv pé OKOTTS Try Ta€IvopNON TaVv rXO- 
akovopatov, étre15r Sév OpyavwOnkav WUXOAKOVOTIKG Tre IPGpaTa (Od EeTrepvoice 
TG Opia pis pdvo SiaTpifiis), Eyivav KGTroOIo1 WuxXoaKoUvOTIKOi éAEyXo! PE pdvo 
UTroKeipevo Té6v ovyypapéa. AUTO Onpaiver OT1 TrapGAANAa pE Try oXNPaTIKr 
ovbyKpion pETAEG TOV PacpaTwv, Evas ATIAdS WUXOAKOVOTIKdS EAEYXOS GAvaTIArpwvEe 
UTIOTUTINSaS TS WUXOAKOUVOTIKG TrEipapa. 

‘H oxépn trot éyive €6@ FTav Té OT fh GLpBOAH KaTIOIAG PAGPAT KFS TEP IOXS 
OVXVOTHTwWV OTS TEAIKG HXSXPWLA OG pTropodoE vG éAEyxOE7T PE THV GTroKOTHH fh TOV 
TIEPIOPIO"S TNS OTS Paopa Kai €€éTAGN Tis pETABOAFS OTS HXSxpwpA. Npcypati, é- 
Aattavovtas trv ioxb TOV LipnA@v appovikdv, év oxédEI TIPdS TrIv TOV XYaLNAdv, 
HEIWVOTAV ONLAVTIKG f AiOBNON Tis «POATIKSTHTOG» TIS Pwvijs, TOU OpPEAETAI OTS 
«HETOAAIKG» TNS AX, oé pepikés S€ TepiTrTdoEIS, GAAOiwvE TIGPA TOAD Kai Té i610 
TO ATOLIKS HxSxpwpa. 

AtaBa6piZovtas (scaling) T6 Paopa > MP6s TrVv GvxV6THTA, SnAGSH pEeTatoTi- 
Zovtas tots @wvoovvtoviapous Tpds Tis LNAgs A TIS XapNAgs oVXVdTHTES, 
Trapatnproape aAAaryr Tis ToIdTHTOS TIS Pwvijs TIPds Try Eppivy Kai AETTTF Pwvi, 
yiG ouvteAcoTH pEYaAUTEPO TAS povados (Trpds Tis LYpNAés), H TPdS THY OTPOyyUA 
wvi, YG GUVTEAEOTH PIKPSTEPO AT16 Trv povada (Trpds Tis xapNAé€s). 

ME xprjon PAtpwv Cadvns SiaipeONke T6 PUOpAa o€ CHvEes TAGTOUS 100Hz, Tis o- 
Troies avacuveeTape pé SiG@popes oxédeIs ioxGos peTAak’ Tous. “Eto! pavnke O71 
Snpiovpy@vtas pid ypappiKr BabpiSa eAatTObpEVNS idXGos (oé dB) oTrIv TrepIOXH O 
- 1200Hz kai peidvovtas Afyo trv ioxb Tav pecaiwv, GAAG LE Try ioXS TOV LYNAdv 
GpeTaBAntn, T6 Gkovopa yivotav T6 FTTIo yiG Paves PGMov Tpaxeis (nad yic 
AkoOpPATa TOU T6 Pap Tous EXE! TOAD pIKpH KAion, ExovTAS Kal Tis pEdaTES TOUS 
appovikés évioxupeveEs). 

“Eni mAégov, 1 évioxvon Tv PwvoouvToviop@v F3 Kai F4 oT6 OvvoAIKd PGopa 
TIPGOBETE EVA XAPAKTNPIOTIKG PETCAAIKS XP@pa Td TiptTpO TOD WaATiKod aKovU- 
opatos. ‘H BeATiwon Tis PaopaTiKiis KAions GE PGopaTa WoATIKOv akovopaTwv 
TIPOEPXOPEVwV OTIS NAiKIMpEva GTOPA, OLvETIAYSTAV HIG vEeavIKOTEPN Povey. 

TéAos, Kavova atreTéAece T6 «oTpoyyUAEua» Kai pds TS PapiTEpo TroIdTHTA 
TOD PwvyATIKOD AkOUOpATOS PE GTrOKOTIF TOD GUXVOTIKOD TrEp1EXoHEVOU TrEPa aTrd 
16 3000Hz trepitrov. 


LuvowiCoupe, Aoitdv, pé TPETS ONPAVTIKES TAPATNPHGE IS : 

1) ME @iAtpapiopa Tod oFpaTos fh OtToKOTTH TAS TEPIOXAS TOD PaopaTos Tépav 
T&v 3000Hz éTépepe ONPavTiKr GAAayr Tod HxoXpapatos TPds Té6 BapUTEpo. 
‘Ak6pn TO Op1o ALTS TPETIE! VG ETval KABOPIOTIKiS ONADIAS A@pod PwvyTikos FXO! 
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pé edpos Padopatos pikpdTEpo THv 3000Hz ~xovv ONpavTIKG SiacpopETiKks HXdXpw- 
Ha G116 OTro1ovbrTroTE GAAO Pwvnt kd FXO. (AUTO pTOpET KGTTOIOS va 6 EEnyroe! av 
KOITGEE! TIPOGEKTIKG OTS OYXFPA 3.1 TS Spio pEyIoTNS EvAIDONGIAS TiS aKo;\s, TOU 
ti®eTA! OT 3000-4000HZz Trepitrov). 

2) ‘Enions a€ioonpeiwtn Tapatrpnon atroteAei 16 yeyovds OT! 600 atropaKpvU- 
vovtal pEeTa€s Tous oi S40 pwvoovvtoviapoi F3 Kai F4, Kai pGA1oTa pé TAUTSXpovn 
HETATOTrION TIPGs Tis UWNAES APpOvikés, T6GO «EAAPPSTEPOG» GAKOGYETAI O FXOS. ‘A- 
vti@eta, 600 TANG IGZovv pETaky Tous, Kai pGA1oTA PE PETATSTrION TIPds TIS XaNAES 
OvxXVETHTES, T6G0 «BapUTEpoO» Kai «TPAXLTEPO» AkOvyETA! TS HXYSXPwpA. “E6@ pTro- 
pobpe va pavtacbobpEe T6 PGopa odv PIG MPUGAppsviKa TrOU dG0 GUVOTTE IPdvETAI 
«Bapaive i» 0 hXos, kai 600 éxteivetal, ALTSS «EAAPPUVETAI». 

3) °H KAion Tob PadaopaTos Siapop~Pdve! pic HXOXPWHATIKH TOIdTHTA TOU GA- 
AdZe1 Stav, Etrfons, GAAGZE! avTH f KAfon. AUTS TPOKUTITE! Kat G16 TraAGIdTEph é- 
pevuva, dtrws eiSape Trpiv, Strov A KAion TOD PaopaTos Tis Pwvijs ETTIppEedZeTal Ord 
TH KAion TOO PaopaTos Tis TINYAIas ~Pwvi|s. 

Té epwtnpa tov yewiéta: THpa elvai pé troigs AkovoTIKés TApapEeTpOUS 
HTropobpe va peTprooupe AUTH THv HXOXPWPATIKH Tro1dTHTA. Mid ovyKEKP IpEvn Kai 
capris aTravtnon 06 ara ito étri TAEOv Epevva PE PUXOAKOVOTIKG Tre IPGpAaTa. 

“Opws oi avwtépw TrapaTnprEis pTrOpoOdv va Las OBnyrcouv of OVyKEKPIHEVES 
bTI08EGE IS: 

1) ‘Ep’ do00ov fh Bia~opa petas THv PwvoovvtovicTik®v GUXvOTITwV f4-f3 
Sia@opotroie? 16 TpocAapBav6pEvo GKOUVoPA TOPE va xpNoipoTTOINnBET odv 
TIPHTN AKOVOTIKH TAPGLETPOS. 

2) Npopavads oi aTrdéAuTES TIpEG TOv f3 Kai f4 KaBopiZovv Try aic@non TS 
BapbtTnTas Tod Hxou. ‘Etre16r Spws ExovpE AvagEpE! THv Sia@popa Tous adv TIPdTH 
TrapaGpEeTpo Kal pds GtromuyH TEPITTOV TrapapyEeTpwWY XPNOIPOTTOIODpE TS ApIG- 
Opo lop Tous (f3+4)/2 ody SebTEpN TAPGpETpO. 

3) Mi& peyaAn KAfon Tod PGopaTos onpaive! GoEvEeTs LIpndots Pwvoovvtovi- 
GpOUs Kat PGAAOV PIG pr WoATIKH Pov. 


NINAKAZ I 
M1é mpwTn KaTnyoplorrofnan Thy WaATiKdv hyoakovopatwv pEé Baan Tic G€oEIG THY 
vopnAdy pwvoouvtov iopdv F3 Kal F4 Kai tiv oxeT Kv ioxbwv Tous 076 MOMA ~pGopa Tous 
16 T6 pwvijev /a/. 
KATHIOPIA O£gon Tod F3 Oégon tod F4 LxeTiKH ioxis 
tov F3 - F4 
A <3000Hz <3000Hz = -20dB 
B <3000Hz >3000Hz = -20dB 
Cc =3000Hz =3000Hz = -20dB 
D <3000Hz =3000Hz = -20dB 
E 
F 
G 
H 
1 


<3000Hz =3500Hz = -20dB 
avefaptnta avefaptnta = -30dB 
<2500Hz >=3000Hz = -20dB 
=2800Hz =2800Hz = -20dB 
<2500Hz =3500Hz = -20dB 
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Xyfjpa 7.1 Turrikd peychou péoou pou 
paopata yic 76 pwvijev /a/ Kai KAGE KaTN- 
8 yopia wodtiK®v hxoakovopatwy Tob tiva- 


2000 A000 | kal. Elvai oaprig  Siapopotroinon orobc 
bwnrovs pwvoouvTov iapous. 


‘ATO TH YEVIKH TrApOVGiaGN TOV WOATIKdV hxOAkOVOHGTwY OTIS yevIKES TrApA- 
THPHGEIS Tis avaAVONS TrpoKTITE! Evas Garis Siaxwpiopds pETAEG Tous pé Boon 
Tig TapaTTavw opiZdpEves TrapapETpous. ‘O Siaywpiapds avTs Elva TEXTS Kai 
KaTIWS avOaipetos, pé Try Ewola OT! BaoiZeTa! O€ UTOKEIPEVIKH AVTANWN. OG 
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pTropovde, Spyws, va atroTeAgoe! AVTIKEEVO WLXOAKOVOTIKS EpEevvas yIG va éFa- 
kp iBwOe7 f EyKup6THTG Tov. 

Naipvovtas utr’ div OAa Ta TapaTravw SnpoupyfOnke O TrivaKas Ta€ivoyNnoNsS 
avwtépw, Strov SiaxpiOnkav Sid@opes KaTNyopies HYoakoVvopGTwv, TOU OvopaCov- 
Tat pé Ta Kepodaia ypappata Tob Aativikod GApaBritov A - |, Kat xapaKTnpiCovTa! 
am6 trv 8gon Tov F3 Kai F4 pwvoouvTovicpv OT6 P&opa TOD WaATIKOd Sefypatos 
YIG T6 Ppwvijev /a/. 


Napadefypata pacpatwy MOMA yid T6 @ovijev /a/ TapioTavovta! Td TpoN- 
YoUpevo oxfpa 7.1 Kai ava Katnyopia. Strov eidika A KaTNHyopia F opietai Bace! 
TiS TOAG XapNAs ioxGos THv UNAdV TNS PwvooLVTOVIOPaY TOU y1' avT6V T6v Adyo 
TO HXOGKOVOPA AUTS AkOUYETA! «HOLVTS f AKGBapPToO». 


T& POAT Ika PwvNT Ika AkoVOPATA, TOU AvTIOTOIXObV OTIS AvwTEpw KaTHYOPIES, é- 
Xovv bid@opes HXoXpwpaTikés TroldTHTES, ObpPwva BEBoria PE Trv TPOGWTTIKH HAS 
avTAnwpn. Eto! OvopGoOnke p16 pwvr}: 


@) otpoyyvAr, Gv Odo 16 PaopATIKS TEpiexspevo TOD GKOUopATés TNS 
trepiopiZetat Katw ad T& 3000Hz (uGAIoTa pé KaTIOIA BiaBGOpI0n, GUPwva pE 
TH OTTofa OTpPOYyUAEE! TEPIGDGTEPO Gv TS Opio PETAKIVNBET TIPS TG 2500HZ), 6- 
Trws oi KaTHyopies A Kal H, 

B) Aerth, Gv oj wvoovvtoviopoi atréxovv apkeTa peTaks Tous, dTrws A 
KaTnyopia |, éva av 16 trXog Tous Elva peyGAo f aioOnon avTH TepiopiCeTar 
(onpeto Tob 6T1 AkOUyovTa! TEPIOOGTEPES YEITOVIKES GPpOVIKES), 

y) yevGrn, av oi pwvoovvtoviopoi F3 Kai F4 éxovv TAaTe1G ebpn Cadvng Kas a- 
TEXOUV PIKPH OUXVOTIKH ATTd0TAGN, OTTwS A KaTNHYyopia C, 

8) cuppariCovoa f pEeToaA Kh, Gv Oi Pwvoouvtoviopo! F3 Kai F4 elvai oTEevol Kai 
TIpds Tis S40 TAEUpEs TOD Opiov THv 3000Hz, OTS h KaTHYOPIa B kas D, 

£) xauNAGTovN Fh yTIdoa, av fh ioxbs Tav F1 Kat F2 Elva apKeTa VipnAdTEpN aTrd é- 
keivn Tov F3 Kai F4, étrws f KaTHYyoOpia F, 

OT) UWNAGTovN f O€eia, av fh ioxGs Tov F3 Kai F4 eTvar ion pe ekeivnv Tov F1 Kat F2 
# kai peyoAbTepn oTravia, dtrws f KaTNYyopia C, Kai 

2) mAatEia, GV OT6 PHOpA UTGpyXE! pIG TrEpitrou ions ioxbos KaTaVvopH OTIS 
Sidpopes appovikés, Kai 6x! pdvo. 


TéAos T6 EvTOVvO, HEPIKES POPES, XAPAKTNPIOTIKG THs pivopwvias Sév Elva EUKOAA 
Siepevvijaipo, dS TPs Try AkoVOTIKH avaAvon, Adyw TOD OT! KaTG THY xprjon TOD 
pivikod SiabAo0v ory Tapaywyr Tis @wvijs, SiG~opa ouvw5d caivopeva 
TrapaTnpHenkav. 

“Eva amr6 avta éxer 6n épevvnGeT Kai elvoi Ta TAaTEIG evpn Cdvns Tov 
wWVOOUVTOVIGH@V Adyw TiS PEYGANS ETrIPaveiag TadavTd@oEws THV piviKdv éti- 
pavei@v pe HXoXpwyaTiKG atroTéAcopa TroikiAOv KGGe Popa avdAoya pé Tv i- 
Siaftepn avaTopiKh KaTAOKEUH TIS PiviKijs KOIAdTHTOS TOU Bév iSia yic OAES TIS 
TIEPITITHOE IS PIvo~Pwvidv. 

“Eva SebTEpO GkovOTIKG @aivdpevo Sn TEPIypae~nKe Kai G@popa trv atrop- 
PSPNoN DvYKEKPIPEVWV OVLXVOTIKOV TEPIOXaV TOD PaopaTos €€ aitias Tis ioxUpiis 
amdéoBeons Tis pivikijs KoIAdTHTAaS oO avTés. TO atroTEéAcopa elvai pGAAov fh 
KaKK6NnXn Pivopwvia. Daivetai Aoiév 6T1 UTGPXOUV SiG@opa EiSn pivoPpwvidv, 
SnAadr Sid@popa HxoXpwpat ka atroTEAEOpaTa TiS XPr}ONS TOD piviKOD S1avAou. 
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7.3 H tedix Taivopnon THv WaATiK@v hyoaKkovopaTwv 


7.3.1 H avaykn yid Beltiwon Tis Tagivopnons 

‘Av TrapaoTadobv, yid GAG TE WOATIKG Sefypata - hxYoaKobopaTa, Oi PésES Pwvo- 
OVVTOVIOTIKES OUXVETNTES THY PwvoouvTovIopmy F3 Kai F4 ava hxXoxpwHAT IK 
katnyopia, yic T6 i510 cpwvijev /a/, Kas Kal Oi AvTioTOIXES TUTTIKES OTTOKAICE IS 
(adv GE€oves éAAeipewv) EXOUpE TS OXF Pa 7.2. 

Napatnpobpe trv érikGAuipn wpiopévwv Katnyopiav (A kai H, B Kai C) GAAG Kai 
T6v TA pn Siaxwpiops petals GAAwv (Il, E, G, D). T6 épdtnpa elvar mas Oa 
SiaxwpioBobv peta’ Tous oi émIKAAUTITOPEVES KaTHYOpies PE Baon aKOVOTIKES 
Trapapétpoug éto1 wote va TeEpiypa@ovtai oi TrapaTnpobpeves aopaTiKés 
Siaopés Tod oXFpaTos 7.1; 


Fd (Hz) 
g 8 


3000 


2700 
2100 2200 2300 2400 2500 2600 2700 2800 2700 
F3 (Hz) 


Zyfpa 7.2 Sxeo6ypaypa thy péowv opndAdv pwvoouvtov io ik@v Ouxvortwy ava KaTN- 
yopia paATik@v hyoaKovopatwv Kai of avTioTOIXEs TUTTIKEG GTTOKAIGE IG TOUS. Maparnpov- 
bE Thy GAAnAetriKGAun peTadd wp iopévwv KaTnyop dv, Strws 01 A kai H, of B Kai C, f Tév 
TApn Siaxwp ops petaks GAAwv Katnyop idv, otrws of G, D, | Kai E. 


T6 pwtnpa avTs Sv Elva 76 povadiK6. Eva érri TA€ov épadtnpa TiBeTA! ws IPSS 
TG UTIOAOITIA PwviEevTa. ‘loxbE! Gpaye f Sia KaTHYOPIOTIOINON yiG Ta GAAa Pwve}- 
Eva ff peTaBGAAETaI STav GAAGZE! TS Pwvijev; 


Mi-o  faf-+— fef-x — & - Méonapi 
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Ixia 7.3 Méoeg pwvoouvtov iat Ks OuxvornteEs ya KaGEva ard TA pwvijevTa /a, €,1/ 
kat ava KaTnyopia paATiKdy hyoaKovopatww. Syed 1GCerar apn, F Srayubviog Tig orrofag 
14 onpeia TNs ioarréxouv a6 Toc Gfoves, Kai f EvOEfa E 1) OTTOfa SiamrEpvG O76 poo TrE- 
pitrou tig Karnyopies. KaBe onpeio TOO oXEG loypapparos EXE! KaTakdpupN arr6oTAGN Gms 
Thy Siaywvio ion pe trv S:apopa Thy pwvoouvtovioT ik@v Ouxvoriitwy S= 4 - f3. H ém6d- 
araon § avédve! Kabis Siarpéxoupe trv evOeia & MPSS TA TaVW STrWS Errfons avEdveE! 
Kara THv pEeTaBaon ard 76 pwvijev /a /oTd /€ /Kai od /I/. 


“E€etdaZovtas tig péoes Tipeés TOV UipnA@v PwvoovvToVIGTIKOV GVXVOTHTWV AVE 
kaTnyopia yc TA UTT6AOITIA CPwvrjevTa EXOUPE VE ONE 1MOOUE TE EES: 


@) Oi TIpés avTés ETval TrEpitrou Oi i1E¢ y1G TA OTTIGB 1G PwvrEevTa /a, 0, U/. 
B) Oi Tipés avtés Siacpopotroiobvtar yic TA PwvejevTar /e, I/. 
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y) M14 tobs TrponyoUpEvous S40 Adyous TrapioTdvovtal GE OXEGIGypappa ol pEGES 
TIpES YI TOUS PwvoouvToviapOUs F3 Kai F4 kai T& pwvrjevtar /a, €, I/ (OX. 7.3). 


£16 oyxfjpa 7.3, onpeidvovtai Ta pwvijevta /a/, /e/, /1/, pé TA OGEBOAG (+, x, 0) 
avTioto xa. 

“Ottws avapépOnke TIPONyoupEevws, fh Siacpopa Tv PwvoouvToOVIGTIKHV GUXVOTH- 
twv £4 - £3, yiG Eva Se5opévo onpeio exppdetat aT6 trv KaTAKdpU@PN aT6oTAON 
am16 Try Biaydvio Tob OXEG10ypGppaTos. “Av rf pETABOAH A116 ~wvijev OF wvijev 
akodovGoboE TrapaAANAN TIPds THY Siaydvio KaTEeGOuvon Sév BG UTApXE Kappia 
Omar Oo abt Thy SiapopG, yc TS i510 Puvijev. [1G KetTO IES OpGbEs - KaTNHYOpiEs 
fh petaBoAn /e/— /a/, elvai TapGAANAn oTdv GEova F3, TpGypa trod onpaive! 
HEYGAN oxETIKH pETaBOAH TX fh OpGba C, eva yiG GANeg KaTnyopies n pETABoAr 
/e/— /a/ elvai pé KAfon, 1.x fh OpGba A,  OTTOia TIPOGEYyiZeI Try KAion TIS 
Siaywviov rob onpaiver oti A OXETIKH pETABOAH Elvar piKpr. 'H oXEeTIKAH AUTH 
HeTaBoAr Elva ouvaptnon Tijs KAions THS aepevds Kai TOD prKOUS TNS a~peTepov. ‘H 
KAfon TNS PTropEt va pETPNOET Gav GTrd6KAIon aTr6 Try Biayavio. 

‘Ak6pn, OAES Oi KaTNHYOPIes TAN TOV F Kaif Exouv PIG PETATSTrION TIPSS TG GpI- 
oTEpG, TrEepitrou TrapGAANAa Trpds Trv EvOeia e. Kaas  aTdoTAON 6 avEdvel, 
avaver Kai fh ovxvoTikr Siapopa f4 - f3. “H éAaTTwoN Tis 6 pE Thy pETATSTION 
TIP6S TA KATH ONHAIvE! THY EAGTTWON Tis ATIGOTAONS PETAL TOV PwvooLVTOVIGHOV 
F3 kai F4 peta€s T&v KaTnyopi@v, TPGyya avapEvdpEvo GAAG 1] TIPSS TA APIoTEpG 
HeTaTétion onpaiver ot: Sv petatotiCovtai avaAoya oi 640 pwvoovuvToviopo! 
GAAG 6 F4 éAaTTUVETAI TEP IGGSTEPO ATI T6v F3. 

Mé é€aipeon try Katnyopia F, f OTrOia StIws eiSape BaoiCeTa! oTrv oxéon Tav 
OTABLOV ioxbos pETAgs LIpNAdv Kal xapNAdv PwvoovvToviapOv, Kal Sx! GE KPITHHpIA 
OvxvoTiTwv, AEs Oi KaTHYopies Elval pETATOTIOPEVES f [ic ws TIPGS THY GAAN TIPSS 
TE KGTw, SNAGHH pEé peTABOAH KUpiws Tis TETAPTNS PwvoOLVTOVIOTIKiS BUXVETHTAS. 

“Evo ONPAVTIKS OUpTEpaGpA Elvar fh atrévTNON OT6 Gvwrépw épcTHpa yiG Tv 
KaTnyoploTroinon ava qewvijev: Mpdypati, GAdZei fh KaTHyopioTroinon of 
ovvaptnon pe TO @wvijev Kai pGAloTa oi B€oEIG THY ONLEfwv - KaTNYOpIGv ETvar 
HETATOTTIOPEVES APIOTEPSTEPA yIG Thy GEIPG TV wvnévTwy /a, E, I/ (BAETTE OTS 
OXF|pa 7.3 Tis SiacpopeTikes Ava cpwvijev KOUKKiSES). ETO!  OUXVOTIKH ATTé60TAGN f4 - 
£3 elvan f peyadbTEepn yic T6 Pevijev /I/ Kal f piKPSTEpN yIG TS CPwvijev /a/, yIG OAES 
tis KaTHYopiEs. 

NpootraGavtas va atravTnBeT T6 TIPHTO epadt nya oxETIkG pE Tv SiGkpion TOV 
OAMNAETrIKOAUTITOHEVWV KATHYOPI@V, TpetTE! va etrionpavOeT  avayKn TOO va 
XPNOipotro inBE7 1 TANPO@opia yi Tis Siacopées pETAg’ THV PwvnévTwv ws TPS THV 
KaTHyoploTroinon. Oi Opabes Tob GAANAoETTIKAAUTITOVTA! Elvan HA Ee Tis H Kai D, 
Keds Kai h B pe THv C. Oi Opdbes avTEs pTOpodv va SiakpiGobv pETAes Tous av é- 
Eetaodel avTH f OXETIKH PETABOAN TOU ava~p_epONke. 

“Erol Eiocyw 500 vées Tapapetpous Oi OTTOIES EvowLATdvoUV THY GvWTEPW TIAN- 
poopia : tis voles TiS ONO loyévE tag Kai TiS TaONS yIG ouvevwon. 
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7.3.2 Oi EvvoiEs Tijs Oporoyéveras Kai Tis TaONS yIG CUVEVWoN 


7.3.2.1. H Opotoyévera (Homogeneity) 


Meta€s SiapopetikOv wvnévtwv, Aortdv,  ovxvoTiIKH aTdéoTaoN § pEeTAags 
Tov LIpnAdv PwvoouvToviopay éXe1 pid TUTTIKH, BaBpiaia avfavépevn, Tip KaOds 
TINYAivoupe Ard TH OTHIGBIA Pwvijevta TPS TA EpTIPSOBIA. EiSape OT: O€ pEpIKES 
TIEPITITHOEIS TETOIWV FXwV TrapaTNpPETTA! PIG pIKpr GAAaryH Tis 6, cibiKG peTats 
T&V pwovnévtwv /a/ kai /e/. Ep’ dcov éxoupe SexGe7 ST! 1 6 GuvElo@pEpE! ONPAVTIKG 
OT6 WOATIKS HXSxXPwpA,  OTABEP6THTG Tou pETAEG Tov qwvnévTwV ONHAiVE! 
OHO 10yEvE 1A OTS CPwvNTIKS TipTTpo. 


F4 (Hz) 


Fae - F3e 


2800 


2700 
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Zyfpa 7.4 Zxnyar ih tapdoraon rig opoioyévetac. H amdAutn petaBoar Df exppater 
Thy pETaBOAr Ti ouxvoTiKis Siapopac f4-f3 peTaks Thy pwvnévtwy /a/Kal/e/ ev h 
OXET IKI pETABOAT Df% exppaes trv cmrdAUTN HETABOAT ws TPdG TV CUxVOTIKr S1apopa 
yia 16 pwvijev /a /. 


Npopavas trapatnpeital peyoAbtepn peTaPoAr otrv 6 KaTé Tv pEeTaBaon ard 
T6 pwvijev /a/ oT6 /I/. ‘H Opoioyéveia BG pTTOpovvE va OpiobET ETE Odv ATTOAUTO 
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péyeBos T6 OTroio ExppdZe! trv peTaBoAn Tis GvxvoTIKijs Sia~opas 6 peTag’ /a/ 
kat /é/, ITE OGV OXETIKG TrOGOOTIAIO pEyEBOS ExppGCovTas Triv avwTépw aTr6AUTH 
peTaBoAr ws TPds THV GUxVOTIKH Siapopa 6 yi T6 Pwvijev /a/. “Opws f peTaBoAr 
petals Tov GAAwv PwvnévTwv ptropeT va xpnoipotro inset GVLpTIAnPWLATIKG yIG TrIV 
Sidkpion petakd Tov opdbwv po pé Ta TPONyoUpEVa KP ITHPIA. 

H arrdéAuth petaBoaAr opiCetat ws fis: 


Df = f4e—- f3e-(f4a- f3a) (7.1.) 


otrov F4e, F3e, F4a, kai F3a eTvai oi pwvoouvtoviotikés GvxvoTNTES F3 Kai F4 yid TH 
@ovijevta /a, €/, Eva f OXETIKH pETABOAH OpiCeTaI: 


D{% _ f4e- f3e-(f4a- f3a) go 9, (7.2.) 
f4a-f3a 


o€ oxéon pE THv ATI6OTAON yIG T6 Pwvijev /a/ pETAED F3 Kai F4. 

Oi Tipég abtés Tis oXETIKAS Kai amdAUTNS pETABOArS Tis 6 peTAas Tov 
@ovnévtov /a, €/, pas Sivovv Eva pETPO Tis OpOIoyevEIAg TOU WoATIKOD HXoU 
HETAEG ALTOV THY PwvNevTw ExPPGZovTas ETO! Kal YEVIKOTEPA TrV OHO1OYEVE 1a TIS 
WOATIKijs Pwvijs. Od xpeiacBoiv BEBaia wuxoaKovoTika SeSopéva yiG Try TANPN 
émraAGEvon TiS XpNoOI~STATAG TiS Opoloyévelasg Kai TIBavdv va xpEIcZeTOI 
BeAtiwon oT6v Opiops TNS. “Opws fh avayKaidTnTGa tHS yId Try Sidkpion TOV 
WaATIKOv HXOXpwPGTwV Elvai OnpavTikh agod Sév elvai BéBaio STi AEs Oi 
WaATikés povés Elva KaAAlEpynpeves (Kai ALTO TIPETTE! Va Pavepwei}), Kai Ep’ d6o0v 
4 Gtraftnon yi pwvntikt Oporoyéveta Elva ONPavTIKA yIG THy KAA AiGONTIKH TIS 
PwvNTIKAS POVOIKiS. 

X16 avwrépw oxipa 7.4 tapiotdvetai fh i&i6THTA Tis Opoloyevelag ypapiKa. 
Napatnpobpe 6T1 | Tapdpetpos Df éaptatat pdvo até 16 pijkos Tis peTaBoA‘js 
/e/— /a/, 16 OTIO70 Thy KaBOpIE1, Kai Try KAion TNS Ws TIPS Trv Siaryddvio, Eva SEV 
eaptatai amd T6 dos ts. Fic Tapdbetypa, oi Oydbes A Kai H S€v éxovv Try ib10 
KAion GG éxovv Trepitrov Tv ita peTaBoAy /e/— /a/ OTr6TE Sia@épovv KaTG Tv 
Df, év oi Opdbes B kai C TapovoidZovv oxET Kr KATAKSPU—N PETATSTrION GAAG TS 
HijKos Tijs peTaBoAts /e/— /a/ elvai OpiZévtio Kai Tod i610U prKoUS. ‘ETo1 Oj OpG- 
Ses B, C éxouv trv iia Tip Df. Tic va SiaKpiBodv Kai avTEs xpnoipoTTOIObpeE trv 
trooooTiaia petaBoAn /e/— /a/ otriv OTroia AapBavetar OTT’ Swiv fH KaTAKdpUPH 
amréoTaon a6 Thy biaydvio, 6. 

“H pétpnon tis Opoioyéveias pé Boon trv oxeTIKH pETABOAH Tij¢ GVXVOTIKS 
Sia@opas 6 Baoieta1 ovaiaoTika oTHy TapaTrpnan 6T1, Kabds oi 560 Kopu@PES 
TOV OT6V PAKEAO TOD PAGPATOS aTrOpAKpUvOvTaI, TS WAATIKG HXSXPwWYA Traipve! é- 
va Tr1d «éAAPPL» GKOUOPA, TS OTTOTO Gpws Ev ETvai T6 i510 Gv fh B€on TO OT elvar 
XapnAG O16 Paopa. “Eto! f TooooTIaia petaBoAn /e/— /a/ Elvai xproipn ylaTi 
TIEPIYPGqeE! Tv pETABOAT GE OXEON LE THv Bon Tov F3 Kai F4 PwvoouvToviopOv OTS 
paopa. 
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7.3.2.2. H téon yiG ouvévwon (Clustering tendency) 
L6ppova pé trv avaAvon ord KePaAaio 3, pETa Try 5n GppoviKH f aTréoTAaoN 
petals S1aS0xXikOv Gppovik@v elvar pixp6tepn aTTd TS 20% Tis BepEdiadbous 
ovxvdtnTas OTr6Te Snpioupyeital obyxvon pETAEG Tous Kal ETrOPEVWS TpaXUTHTA. 


a/k+ e/kx 1/ko 0/k* ov/ko 
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Lyfpa 7.5 76 1510 we avw oxo 6ypappa (ox. 7.3) pé tv Siapopa bri éupaviGerar 1) Ev- 
Oeia f4/f3 =1.22 odv oTIKTH ypaupr), f OTroia KaBopiGe! OT! Gv 1 GTdoTAGN d pETaks Tov 
opnrdv pwvoouvrov iopdv elvai pikpr) Taparnpeitas Tao yd Guveévwor} Tous (clustering 
tendency). Lé wpiopéveg KaTnyopies TaparnpEitas pEpixr) Ta0N ya ouvevwon E151KG ya 
76 pwvijev /a/ Kal érropévws ya OAa Ta OTrid8 1a PwvijevTa, Ta Trola SEV Trap1oTavovTal 
yia Adyoug amAdtnTag oT6 oxfjpa. Lé Ge KaTnyopies Sév traparnpeTra: KaBdAoV Ta0N 
yd ouvévwon. 


Oi 116 ioyupés Kovtivés GppoviKés ETvai avTES Oi OTIOIES EvidXGovTa! AT16 TOUS 
wvoovvtoviapous. ‘Etropévws, yid va é€etaoVeT T6 Gv Sqyioupyobv TpaxbTHTa Hh 
OXI, ApKET va eEeTADBOdv 01 PwvooUVvTOVIOTIKES GUXVETHTES AUTOV THY PwVOoLVTO- 
viopd@v. M‘ avtév Tév Tpdtro OvyKpivoupeE TIS PwWVOOLVTOVIOTIKES OUXVETHTES TOV F3 
kai F4 @wvoouvtovicpay a> MP6s TS AvTIANTITIKG Opi0 TOO 20% Tis KEevTPIKi|S - 
péons Tous ovxvéTnTas: 
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f4a- f3s02x LF 2 (7.3.) 


TIpaypa Tob onpaiver 61 f4/f3 < 11/9 =1.22, SAadr WoaATiKG Hxoxpapata pé Td 
TINAIKO TOV PWVOOLVTOVIOTIKHV CUXVOTHTWV TdV F4 Kai F3 joo pé 1.22 avTIoTOIXodV 
o€ LWNAO’S PwvoouvToviapOUs TOU SnpioUpyobv avTIANTIT IKI GbyXVON Kas éTrOpE- 
wus exSnAdvouv étrions TpaxiTHTA STIs Kal OTE OTTEPATIKG PwVNTIKG PaopaTa. TS 
@aivopevo paivetar dt1 efaptatai év péper a6 trv Texvikr Tig Kaed5ov Tod 
Adpuyyos OAAG Kai aT16 THY PLOIKH AvarTopIKr KATACKEUH TOD PwvnTiKOD Opyévou 
xwpis iS:aitepn tpocappoyH Adyw eEGoxnons. 


B_ {XG | 
feszseess) 


0. KI 
fetted 


Syfjpa 7.6 H trapdotagn tig amdAutns Kal oxeTIKAjG pETaBoArs Df kai Df% ava Karn- 
yopfa. Maparnpodpe ot! Karnyopies ov étrikaAdtrrovtai oT6 oxEo6ypaypa 7.2, OTTwWS 
of BxaiC, S:akpivovras petaks Tous Adyw peyaAng avoporoyéve sag Tic SedTEpNG. 


Nepiypacpoupe ATS TS Paivdpevo odv Ton yid ovvévwon Ff OVYKEPAGHS. ZT6 
Oxia 7.5 Exe: oxebiaoeT H ypaixr Tapdotaon Tis EvOEiag f4/f3 =1.22, fh O- 
Troia OpioGETeT Tv TeEplox TIPOv yIG Tis OTOIES UTTGPXE! TGON yIG OVVvEVwWOnN: 
SnAaSH Tv Epox OTS OYXpPA, KaTW aT avTrv. Napatnpobpe 6T1, yid TrIv 
katnyopia H, f Téon yiG ovvévwon UTIGPXE! OXESdv yi GAG TG PovijevTa (f OTIKTH 
YPOppH Tepva Tdvw amd 16 KEvTpO TiS KaTHYOpias H) tv UTTGPXE! PEPIKMS pdvo 
ya tis Katnyopies C Kai A, Kai kaBdAOU yi Tis GAAES KaTHYyOpies. AUTS ONpaive! OT1, 
yiG trv KaTnyopia H éupavifetai povo pia Kopupry yiG OAa TH CPoveevTa, SHAS 
pé OAIKr Taon yIG OUvevwon, Evo, yd THY KaTNHYopia A, OAIKH TON yi OUvevwon ép- 
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gaviletai pdvo ord OrrioBia @wvievTa. "H Katnyopia D Sév éu@avie: téon yic 
ovvéwwon Ka8dAov. Téos peTa€s Tav B kai C KaTnyopi@v, psvo 1 C éupavie! pep Kr} 
Tédon yiG ovvévwon SnAa& Tefvouv va ovyKepacGobv Ta F3 Kai F4 pdvo yiad Ta 
oTrio8 10 PwvrevTa. 


Zyfpa 7.7 H raon yia ouvévwon ava Karnyopia kai pwvijev. Elva pavepr 1 SidKpi0n 
THs Karnyopiag H and Tic GAAEs Karnyopies Etre 151} o  auTHV Efval pEyGAn f TaON y1a OUvE- 
vwon, Kupiws, y1& 74 Orrf08 1a pwvijevTa. 


7.3.3 H tediKr ta€ivopnon 


EiSape 116 Tavw OT1 Oi ONGbes A Kai H Siapépovv Kata trv Opo1oyévela pEéow 
Tijs TapapEetpov DF GANG kai Kata THY TaGN TIPGS GUvEVwWoN. Oi A Kai D Siacpépouv 
kata Tv Taon yiG ovvévwon STIws Kai oi B Kaif C. Kat” avth trv éwola yid vo 
pTropgéoouv va SiaxpiBobv peta€G Tous Ta WaATIKG NXoakOvopaTA TpéTTE! ve 
AnpBobv oT’ Swiv Kai avTO* Oj bo Etri TA€OV TapGyovTes, SNAGHH Tis OO 1oyEvE 1A5 
Kai Tis TaONS yIG OUvEVwon. 

‘Eto: Siapop@pavovtat oi €fjs TEoGEpIS TAapayovTes Ta€ivouNnoNs: 


1. 'H Biacpopa £4 - £3, SnAa6H fh aTrdoTAON pETAEY THY LipNAdv PwvoouvToViopLov 
OT6 PaopA TO WaATIKOD HYoaKOUopaTOS, dtrov Ta f4 Kai f3 UTTOSNAdvovV pEGES 
TILES PWVOOLVTOVIOTIKOV GUXVOTHTWV yId CAG TA PwvrEvTE Tou /a, E, |, 0, U/. Eto1 
ioxGer: 

f4=(f4at f4et f4i+ f40+ f4u)/5 kai avadoya yic TH £3. 

2. H Tipit (f3 + f4)/2, SnAady f O€on Tov oT6 Paopa. 

3. ‘H DF atrdédutn petaBoAr Fh DFS oxeTIKH pETABOAH pETAE TOV PwvnévTwv /a, 
e/, SnAads f Opoioyéveia. 

4. ‘O dOyos F4(i) /F3(i), SQAaSH A TaN yiG OvvEvwon yIG KGBE CPpovijev (I). 
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LuyKpivovtas tis péoes Tips Tis Opoloyévelas Kai Tis TéONS YIG GUvEvwon ava 
KATHYOPIA AAT KdV XOAKOVGPGTwV EXOUPE TA TAPAKATW ypacprpata: 

‘ATl6 T6 TIP@TO Sicypappa PAEtrovpe OT! 1 KaTNHYOpia C elvar fh TAgov avo- 
HOloyEvis T6G0 WS TIPS Try ATTdAUTH PETABOAT O00 Kal IPSS THY OXETIKH PETABOAT 
Hé THY KaTNyopia B va aKoAOUGET OTH GEIPG. 

X16 BbebTEpO SiGypappa ~paiveTar ava pwvijev Kai ave kaTnyopia 6 Adyos f4 /f3 6- 
Trov TAapAaTNpoObpE OT1, 

@) T6 Opio 1.22 KaBopiZe1 KUpiws TA OTTIGBIA CPwvievTaA TA OTTOTA YapaKTnpiZov- 
TOI OTS piKpH Tip Siapopas 6 , 

B) ott Katnyopia H pdvo yid T6 ~povijev /I/ paiveta va pry UTTepXe! TGON yiG 
ovvévwon, yIG dAG TE POATIKG HXOAKOGOPATA AUTIS TAS KaTHYOPIAs, 

y) UTrdpxovv bo Katnyopies, oi G Kail, yid Tis OTTOIES Sv UTIGPXE! KABdAOU TéON 
yic ouvévwon, y1G Aa TA PwvijevTa, IG TOUS PwvoovvTOVIGpOUs F3 Kai F4. 

“Ooov apopa otrv TedevTaia Trapatripnon, AVTS O@pEAETaI oTHV XapNAr B€on 
TOU F3 T6 OTTOI0, PGAIOTa ApKETES Popés OTrv KaTNHYyopia G, Tefvel vo OUvevwOE7 PE 
76 F2 yid 16 qpwvijev /I/ Bivovtasg Eva yapaKTNPIOTIKS NXdxpwpa. ‘AvTiBETa OTHV 
KaTnyopia | OpeiAeTat Kai OTrV OWNAT B€on TOD F4 Kal OTH XapNA O€on TOD F3. 

‘E6@ Trpétre! vo ToviooupE OT! ApKETES ~Popés KOVTG OTSV F4 PwvOOUVTOVIOHG U- 
TIGpXe! Eva GoBEveoTEpOS F5 PwvoovvToviapds 6 OTrOIOS OUvEvdbveTal LE TS F4 pE 
PikpH ETrBpacon OTS TEAIKG HxXSxPHPA, yiavTd Otis TEPITITdOEIS AUTES BewproapE 
H6vo T6v PwvoouVTOVIOLS F4 GyvodvTas Tév F5. 
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KEDAAAIO 8& 


ZYMMEPAZMATA 


8.1 Xapaxtnpiotikd Tob waAtTikod nyoaKovopatos 


Met& Try TrponynPeioa avaAvon Elvai ~paveps OT pTropobpeE va ExoupE pice EKTi- 
Hon Tod Ti XapaKTNpPIOTIKG TpPETTE! VG EXEI, TIPCLYPATIKG, Eva POATIKG HXOdKOVOPA 
kai ETropevws p16 POAT IKA Pavey. 


8.1.1 Td WaATIK6 pép~uopa 

EiSape O71 Bacikd YaPAKTHPIOTIKS TOD PGOpPATOS évds WOATIKOD HxYoAKOOPATOS 
elval fh Tapovola pias évioxupevns TEP OXi|S GUXVOTHTwV TOD PaopATOS YOPw ard 
16 3000Hz, Try OTroia pTropobpeE OT6 é€ij¢ va OvoGZOUPE WOATIKd pSppwya. 

T6 WaATIKd POpPwya Elva! AbTS TIO Kave O€€ia (TrPiLA) THY Pwvr} Kat ETropévws 
«TIPOBGAAE I» TIPSS TA ELTIPSS TOV PwvNTIKG FXO, SnAaSr, © PaATIKds FXO aTrOKT i- 
OxXupH KaTEVBUVTIKSTHTA Adyw TMV ioxupHv Appovikov LwnAis TaENS, Oi OTIOTES 
SiadGovta Kuping pds TA EpTIPSs ard Té6v WAATH. Oi évioxvpeves vIpNAgs ap- 
Hovikés UTTepioxvouv Kai évavT! Tod BopbBou, 6 OTIOIOS UTTGPXE! LEGA TOUS vaots 
kata Trv Oia Aatpeia Kat OpeeTal KUpiws GE PwvnTIKOUS fXOUS OpIAias, Oi OTTOT- 
01 éxouv KaT& Baon Evioxupeves Tis XapNAES AppovikEs. 

TavT6xpova 76 WaATIKS Hxdxpwpa, étre16r| TpeTrE! va Siacpeper GaPds ard T6 
HXSXPMPA Tis OPIAfas GANG Kai va yoIdZeE! HE TSv FXO povTIKOD Opyavou, y1G Adyous 
KoAaoOnoias, mpétre! va trepi€xer LpnAés appovikés, Kaf Evag Tpdtrog yiG va 
yiveTar OUTS Elva va UTGPXE! TS POATIKG PSpPopa. 

“Eva épodtnpa trpoKitrte! OXETIKG PE THv ApOpwTikr TPOAEVEN TOD WaATIKOD 
poppdpatos: Nos apOpwrikés SievGetHaEI¢ yivovtTal TpoKEIPEVOU VG ATTOKTE TS 
WOATIKS Gkovopa Kai étropévws A WaATIKH Pave evioxvpeves LNAEs APpovikés; 
‘H ap iBrs Otravtnon Oo avT6 Té6 Epatnpa atraiteT Tepaitépw Epevva fh OTroia OG 
peAeToE! ApOpwT Kos, PaopaTiKOUs, Kaf TIBavév, Kai PUXOAkOVOTIKOUS Trapayov- 
TES O€ OVYKEKPILEVES WoATIKEs Pwvés ETO! WoTE ve BpeGeT H GAANAETISpaor Tous. 
X16 onpeio avTS ptropobpe va Bewprjooupe, Paoe! tOv Se50pEévwv Tis SiKi\s pas 
Epevvas GAG Kai THvV GUpTEpAGLGTwv TIPOnyNnBEvTw EpevvyToV, Ta EFF|S: 

a) Adyw Tis abENoNSs Tis PwvoovyvdTyTAS F3, y1G TA WOATIKG OTH/GBIA PwvrjEevTaA 
/a, 0, U/, Kai Tig e€aptnaris Tous amd Té6 pEyEBos Tis OTOPATIKiS KOIAdTHTAGS, 
oupTrepaivoupe OT f avEnon Tis TeAeUTAias PE OTrIGBoX~pNON Tis yAdoous TPs 
Tov ovpavioKo, pavepdve! pia TaON yIG WoApdSjon pE SioyKwpyEvo oTdpa. Tia Ta 
OAT KG puwvijevTa /e, / Syws, f F3 CMAateavetar, TOU onpaiver OT! EyKaTOAEftTrETa! H 
TIPONnyOUpEVN TEXVIKH Kai f GKON TAS yAdooas Snpioupye7 OTEvwon TOD PwvnTIKOD 
OUVOTHYATOS Td pTTPOOTG dr OT! OTHV Op IAia. 

B) ‘O pwvoovvtoviopds F4, Gueoa e€aptapevos ard T6 oxfpa Tod AapvyyiKod 
owdfiva, eTrnpedZeta G16 Trv KGB060 Tod Adpuyya, Tv SieGpuvon Tis Papuyy kis 
KoiAdtnTas Kaf Try OTpoyyvAoTIOinon Tv xEIAi@v. *Ere15r of WaATEs Bév KaA- 
Mepyobv ovviGws Try @wvr Tous ovp@pwva pé Tév TpdTIO ToD OTTEpaTIKOD 
TpayovSi0b, elvai pG&Aov arriPavn pid Siedpvvon Tod Pdpvyya. Téd0 dpws A 
kG8050s5 To Adpuvyya 600 ff OTTIGB0xapNon Tis yAdooas Kal f OTpoyyvAoTrOijon 
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Tov XE IAldv, Elvan TEexviKés TOU EpappsZovTal YIaTi KaVvOUV TI KyEHATHY THY Pawvi, 
TANo1GZovtas Té6v PwvoouvToviays F4 Trpds Tév F3 Kai KaTa OUVvETTEIA EvIOXOVTAS 
TH TEP IOXH] GUXVOTHTWV TOD PAGpPATOS, KOVTG O' avTG. 

y) Napdra taita fh évioyvon THv PwvoouvToviopdy vwnAs TAENS Sév O~pEAETar 
HO6vo oTrv GpOpwon aAAG é€apTGtai Kai td Try THyaia @wvr To WaATn, TiS 
OTMOIas TS PEopa, UTTOSNAdve! T6V TPSTIO ~Pavnoris Tov. 'H pKprH KAfon OT6 Papa 
THIS POAT Kis Pwviis OTroSnAdver ST! | CuvNBiopevN WaATiKH Ppadvnon elvar fH 
Pdvnon poss fh TetTEopEevy Pavnon pe Etrikpatéotepn TH SebTEpN, Paya, Spws, 
Tov xpeiaetar éTriBeBaiwon pEé ped€ty Tijs WSiag tis WoATiKi\s TINyAIAS Pwvijs. ‘H 
amAA Tapatipnon yid trv UTrapEn ioxupiis GepEAi@boug ovxvéTnTas oT 
Paopatoypagrpata évioxve! Ty Grown yid trv Aeitoupyia tis yAwTTias pe 
@avnon pos. “Yrdpxet, dyws, pid Utr6voia, yi& pEpiKOS WaATES, Kai paA1oTA 
TIAAG loTEpwv ETTOXoV, OT! XPNOIPOTTOOdGaV TreTTIEOLEVN Padvnon. AUTO TPOKUTITE! 
amr6 TH aioOnon, TOG ExoupE AkobyovTas TIS HXOYPAgPraE's, TIS TPOOTIABE IAS TOU 
KaTaBdAouv, pé atroTéAcopa va WaAAovv pé pGAAov xapNAr oTGOpN Hxouv. Ta 
XAPAKTNPIOTIKG ALTE TaipiGZouv oTHv TETEGpEVN Padvnon. ‘Etre 161} | BeBiacpévy 
Povnon oxeTiZeTa! pé LipnA} gon AGpuyya, STIS GUvIBws GULBatvE! GTOUS WaATES, 
oi oTroio: Sv yvwpiGovv tév OTEpaTIKS TpdTIO Tis KaBd50v Tod AdpvLyya, 
OupTrepaiveta OT1 Of WAATES OUvIBwS WaAAouV PE TrETTIEGPEVN PavNon oTis LIpNAES 
votes. £16 yAwtTiSd6ypappa, ékeivo TS XAPAKTNPIOTIKG TOU évigxvE! TIS LIpNAES 
appovikés, eTvai 6 puo—ds TrPOGEyyions Tis yAwTTib0s, 6 OTTOTOS exppdZeTa! OTS 
@aopa a116 Thy EAGTTWON THs KAfons Tou Kai OTS YAWTTIS1KG TIOALS OT16 THY ab’ENoN 
TIS KAions Tijs KApTTUANS Tov OTrv Paon TIpoGEyy tons. 

5) Maivetai 6T1, ad Teipa Kai pakpoxpdvia ouvAGEIa, O1 WAATES aTrOKTODV 
TOv EAEYXO TiS wis TOUS PéoW THVv AapUYYIK@V pUdv, TEivovTas TOUS TrEPIGGdTEPO 
Kai avavovtas trv UTroyAwTTI61Kh Tigon. Ltr pid Tepitrtwon KAEivouv TOAD Trv 
yAwttiéa pé atroTéAcopa trv tretrieopévn povnon, ev otrv GAAN TepitrTwon TS 
KAgio ipo Tis yAwTTiB0s Elva KavoviKG, HE ATrOTEAEOPA Try ~advnon porjs. AUTGS 6 é- 
AeYXOS Tijs Pwvi|s EtriTUyXGvETAI TIPOPavas LE AvaTpoPobdtnon OT16 THv aKor TOD 
WaATn, 0 OTrOIOS TPOOTIABET Va SnpoUpyraE! Eva HxSXPWPA Odv ALTS TOU EXE! a- 
koUGE! GT16 Tév 5GOKAAG Tov. 

£) NiWavdétata f owotr xprian Tis pivikiis KoIAdTHTAs Kai EiSiK6TEPA f OWOTH 
Siacbvbeor, THS HE Try OTOPATIKH KOIAdTHTA KATG Try WoAywoia pTropeT ve 
Snploupyroe! Eva «trAovaidtEpo» GE APpovikés PGopa Kai Eva Td «yELGTO» HX- 
XpwpA Adyw Tig Siebpuvons Tv evpov Cavns Tov LNAdVY PwvoovLVTOVIOPOV. 
LuyKekp ipévol Adyo! povaiKi|s PwvyTikis eVAVyIoias tra iTobv THv iSiaitepn xprjon 
Tov pivopdpvyya KaTa& capes Sid~opo tpdto amd ékeivo Tv OTEpATIKOV 
Tpayous ioTav. 'H Sia0bvGean Tis pivikiis KOIAGTHTAS Siapopepedve! ETO! OTS oATI- 
K6 LSpPwpya, GuvrjOws, SUo0 evpEies KopuU~PES AvTi PIGS, OTIWS OTHV STrEpA. "H KaKF 
xprion, Spws, TiS pivikijs KoIAdTHTAS TpOKGAET ATTdAEIES Tis  Evepyelas 
OVYKEKPIPEVWV APpovikOv TOO ~Paopatos Kai éTropévws pTropeT va OSnyriae1 of 
KOKKONXN Pivopwvia. 

LuvowpiCovtas, TS PaATiKS pSp~pwpa O~pEiAETal: a~pevds Ev OTHY TIPOGEYyION TOV 
wvoouvroviop@y F3 Kai F4, otriv évioxvor| Tous Kaf oTrv KGG056 Tous TIPds TIS 
xopnrés ovxvétntes, Kai apetépov oTdv TPdTIO Mwvnons ToD WaATH, 6 OTIOTOS 
OvXva aviiKel OTHv TETTIEOpEVN Padvnon. LnpavTiKd pddo oTHv Siapdp~won Tod 
WAT IK poppapatos TraiZet Kai f KATEAANAN SiaobvSeon TAs pivikiis KOIAGTHTAS. 
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8.1.2 Té WadTiK6 hySxpwpa 


“Eva SeGTEPO XAPAKTNPIOTIKG TIS WAATIKi}S Pwvijs Elva TS HXSXPwWYG TNS, TS O- 
Troio év pépe! KaBopiZetar aTr6 TH popEr Tob WaATiKod poppapatos, SnAasr Tous 
UpnAots Pwvoouvtovicpots GAAG Kai amd TOUS UTdAOITIOUS PwvooLVTOVIOLOUS 
KaOds Kai aT16 Try TIHYAia Pwvh, TOU TapayeTal OT6V Adpuyya. 

Mid xproipn Tapatrpnon €6@ a~popa THv ETrBpaon O16 Pwvntikd HXSxpwpa Tov 
660 TIpPwtwv PwvoovvToviopdyv F1 Kai F2. Lvykekpipeva, oi G€oeIs TOV GLvXVOTHTWV 
TOUS, GE GAAa WaATIKG HYoaKOGopaTa FTav LIpNAG, KavovTas THY Pwvr 116 Trpipa é- 
v@ o€ GMa FTav xapNAG. AUTO propel va O*EiAETA! OTOUS YwwOTOUS TApGyovTES, 
kG8050 aiayévas - oxfpa yAdooag GAAG, TriBavév, Kai o€ iSiaitepn avaTopIK 
KaTaoKeur. Oi xapnAof pwvoovuvtoviapor Sév GewprOnkav ONnpavTIKOf TrapcyovTES 
VIG TS WOATIKG HXSxXpwpa étre16F] GvpPETEXOUV Kai OTHV OpIAia, Kat éTropévws SEV 
atrotehoby iS1aitEpo XAPAKTNPIOTIKG TiS AATIKi|S Pwvijs, TO OTTOTO va TIPOFAGE 
peTé& amd eiSiKr KoA IEpye ia TIS. 

Lrdv BaGb~s rob TH WOATIKS HXSXpwpa eEapTaTai ard TS WOATIKS pdp~wpa, 
SiéKpiva Kdtroles eu@aveis OpadotroiroEeis HXOXpwHGTwV, OpyavadvovTds TIS of 
KaTnyopies. Ta doa peTa€d Tous HYoxpmpaTa, Ta OTroIa éAEXONKAV vo PE THY 
TIPOOWTIKH HAS POVGIKH avTANWn, Adyw TIS HaKpoxPdvias ~vacxoANaTS pas pE 
avTé, TapovoiaZav trepitrov T6 i510 WaATIKS SpPwpa o€ ApKEeTes TEpITITdOEIS, 
xwpis BéBaia ve atrokAefwvtai Kai oi €€aipéoeis, Strov SEv UTTApXav Pavepa KOIVa 
onpeia petaks Tous. Oa Firav buvatdv, BéBaia, va yiver puxoaKovoTikds EAEYXOS 
QUT@V TOV KATHYOPIdv HYoxpwyGTwv pé trv BorBe1a etritpoTT{S pouT1KOS 1SacKG- 
Awv, Opyws avTdS O EAEyXOS, STav yiveTa! PE OTATIOTIKOUS pEGOUS dpous, [dvo 
xovipikés Siaopés Kal Opo1dTHTES pTOpET Va AvaKaAbWe!. 

Xv Mpootddeia va tmpoochiopicGeT GaPas Toid TrEploxr TOO pPdopaTos 
TIpoKaAeT trv A ff B GAAofwon Tod HXoXpapaTos, BpéOnKe, pE ioooTdeyi0N 
(equalization) Tob paopatos, 671 TOVAGXIOTOV fh AKor| TOD OVyypapéa pTrOpodGE va 
avT Aneel Try OTrapfn Katro1ov HxXoXPapaTos oT6 icooTABLIOpEVO PGopA, aKdpa 
Kal yid peTaBorAgs otrv oTGOpN fXou Trepitrov 1dB. “Av UTToBEGoUPE OT! Kal O€ GAAES 
aKoés UTGpXE! TETOIA EVAIOBNOIA T6TE ALTS ONPaiver STI ETvar SUoKOAO, O16 THv 
Grown TiS AVTANWNS, va TrodoTIKOTIOINBOdV KGtro1Es Siacpopés OTA HXoXpapaTa, 
Gv oxepOel Kaveis OT1  KaTATATH OTGOLN AxoU BewprOnke  OTGOEN ioxGos Tav - 
70dB. 

Teviké A€yovtas, oi iSiaitepétytEs TOO GvyKEeKpipEvou OTUA - D@ous, TS OTTOIO 
XPNOipotro1eita1 ATrd T6v WEATH, éTrIppEeGZovv KaBOP IOTIKG TS HXSXPwWHA. AUTES Oi 
iSiaitepétytEes xpeicovrai avaAvuTiKh g~pevva, TPOKEIpE~EVOU Va GTTOKAAUPBOdV 
Kai va pedeTnOobv. Ltrv Epevva avTH tropEedyxOnke f pEAETH Tis GEoNs étriSpaons 
auTév Tov iSiaitepotrtwv é€etaCovtas pdvo otaGepés votes Tijs pEeoalas 
(PWVNTIKAS TEP 1OXFS. 

LuvowiZovtas, yi TS HXSXPWHA TIS WAATIKi}S Pwvijs, 8G pTropoboapE va TrobpE 
pé BeBodtyta oT1: 

Q) 76 WOATIKS HXdxpwya aapds Siapéper amd tv opidia, yia Tov i610 waa- 
Tn, Gv 5exOobpe Tov pEGo 6po aapoAr évbe1€n, Té00 oTrv TPOPpopa TV Pwvnev- 
Twv 600 Kai OT6 WOATIK6 pSppwya, 

B) 76 WoATIK6 nydypwya eaprarar amd Ta pwvijevta Kal Eivai 11d «EG» yi TS 
A/ pwvijev év@ yivetar 1716 «Bapb» kata ae ipa TOV pwvnévtwv: A, €, a, 0, U/, 
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Y¥) TO WOATIKS Hydxpwya capds Siapépe! amd 16 avtioto1xo Tv OTrEpaTiKwv 
puwvdv, wo mpd¢ trv avTiAntTixh 61es@uvon “Aeio - Tpaxb», pE TaON mPdG T6 
«Tpax6» Tdv TeAevTaiwv, Kor 

8) 76 WoATiK6 nx6xpwya Sév Elvas T600 Oyojoyeves 600 T6 OTTEPATIKG HxSxpwya. 


8.2 Vadtikad yapaKtnpioTika Kai avTiAnpn 


LuyKpivovtag Th PAGPATIKG XAPAKTNPIOTIKG THY GvTIANTITIKoY TPdTIWV TaV 
Colton & Estill pé t& @aopatixd Se5opéva avis Tis épyaoias, pTopobpe va 
oupTrepavoupe TG é€F\s: 

1) Adyw Tig ovykévTpwons Tis PaopaTikis évépyeias otis 500 Trep1oxés O-2kHz 
kaf 2-3kHz oT6v Tpdétro Tod twang GAAG Kai OTS TUTTIKG OATIKS Paopa, ETvat ep- 
avis f OpoldtnTA Tv 640 HXoypwpATwv. "Opws TS OATIKS HXSXPwPA Eval Td 
Aeio Kat ONAAG €€ aitiag THY AoBEevéoTepwv LIpNAdV PwvoovvToviopdy évavT! TOD 
twang, TrpocopoidZovtas TEpioodTEpo OT6V TPdTIO TOU ring (KaT& Xovbp1K TPd- 
Tro), émrei5r) eupavie: 660 Kovtiva peTaks Tous péyiota otrv Ggon Tod évds 
péylotov Tod Tpétrov ring. ‘Etions f oTGOuN ioxGos TOD pEyIoTOU, OT6v TPdTTO TOD 
ring, eTval peyaAGTEpN GT1d 6T1 OTS TUTTIKG WOATIKS PGOpA, KavovTas Td Of6 T6 H- 
XSxpwpa TOD ring aTrd6 TS WAATIKS Hxdxpwpa. 

2)'Atr6 try Gtrown Tis PuaiodAoyias, TS PEYAAUTEPO }KOS TIS PwvnTikijs O50 
elval otd6v TpdTro TOU cry Kai OT6vV TpSdTTO TOD ring, Adyw TiS Kaed50oU Tod Adpuyya, 
TIpaypa TS OTTOIO xapNAdve1 dAOUS TOUS PwvoovvTovipOUS. “ETO! ~aivetat TI, 
aT6 Thy Gtrow:n THv PuaioAoyiK@v YapaKTNPIOTIKHV, 6 TPSTTOS TIS PoApwoias 
otnpiGetai OTH étriprKuvon TiS PwvnqTiKis 0500, h OTroia yivetar Eite pé KGG060 
Tov Adpuyya cite pé EtriprkUvon Tis OTOPATIKAS KOIAdTHTAS. [1G TOUS TrapaTravw 
Adyous, PuaiodoyiKG, 6 TUTTIKSG WOATIKdS TPdTIOS TrPOGOHOIGZE! PE T6V TPdTIOUS 
Tov ring Kai cry. ‘Erre15r) Spws UTGPXE! 6 PwvoovvToviopds TOD TpayousioTi}, o 
oTtoi0g oxeTiCeta! pé TrHv ToTTOBETHON TiS Pwvis oTrv pdoKa, SnAadr pe Trv 
abvbeon TOD PwvnTiKOD GVOTIPATOS PE T6V PivoPapLyya, 6 WaATIKds TpdtTOS 
Kupiwg TpoceyyiZe! T6v TpdTrO TOU ring. 

3) Nowe elvan f ox€on peta€s tod TuTIKOD WaATIKOd TpdTIOV @uwvijs Kal Tav 
ovnytikav Siaypoppatwv; Hn, Baoe: ths ovxvétntas ~pavnons SewprOnke Kas Td 
avdAoyo Pwvnytikd Sicypappa: XaynA ovxvdtyta pdvnons avtiotolxeT OTS BwpaK- 
KIKO PwvnTikd Sicypappa evo yic OpNA ovxvdTnTa pavnons xpNnoipotroleTta! TS 
KE@OAIKS CPwvNTIKS Sicypappa. TS dpi0 peTaky Tous TiPeTa1 Trepitrov OTGv péoO Fa 
(175Hz), Tév Otroio oVvxVa xXpNoipoTrOIODv Oi WaATEs. Aév elvai evbKOAO va 
Ka@opioovpe GV A TUTTIKH WOATIKH ovr GAAGZEI PovnTiKS Sicypappa, étre 154} 
AvaAbENKav VOTES TiS HEDAIAS PwvNTIKi}s TEPIOXijs, Oi OTTOIEs 5év KaAUTITOUV 560 
Sia@opetiKa Povntika Siaypdppata ovTe ~yivav pETprEIS TiS ioxbos TiS 
OepeAicd50usg ovxvétnTas. Mévo pé Try GAA Tapatrpnon yid KaTIOIA WaATIKG 
Sefyyata Ti A ioxbs Tis BEpehidboug ovxvéTnTas FTav pEYGAN, oXETICopEvNS 
GpEeoa ar6 T6 TAGTOS TOD yAwTTISoypGppaToOS, pTOpobpE va oUpTTEpGvoupe OT! 
ioxupr SepEed1d6n¢ ouveTtayetai PGAAOV KEPaAIKG PwvynTiKd SiGypappa. Tevike A 
XPHOn TOV PwvynTiKov Siaypappatwv bév elvar ovyxvi oTry WoApwbia, Kabds 
UTFGPXE! fF] AioBNON OTdv aKpoaTH Evds OpOIoyEvos HXoXPapaTos Tis PorApwSias 
amré T6v i810 WaATn. “Eto1, SixaioAoynpéva ptropeT va ioxupioteT KatTOI0S OT! Oi 
WaATES F XPNGIPOTIOIODV Padvnon por|s pEioxUpH GepEdiabn Kat KEPaAIKS PwvNyTIKS 
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Sicypappa f xpnoipotroiobv tretrieopevn pavnon pé AoBeveoTtepn Sepedicd5n, pIKpr 
KNion Paopatos Kai BwpakKIKS PwvnTikd Sicypappa. 

‘Ak6pa kai aATEs TOG xPNOIPOTTOIODV TS KEPOAIKG b1Gypappa pETATpETTOVV TOV 
TPSTIO Pwvrjars Tous a6 Pavnon po‘|s o€ TeTTIEOpEvN OTHV TPOOTIGBEIG TOUS Va 
av&joovv trv ovxvéTnTa pavnons. Mdvo d001 éxovv Si6ayXGeT Tév OTTEPATIKG 
Tpd6TIo ~TpayouSi0d GAAdZovv @wvnTikd SiGypappa, OTS amd Teipa éxw 
Siatiotdoe!, xwpis PBéBaia ovyKekpipévy pedéTH. Oi votes TOU avaAbEnKav Sév 
Qvijkav étravw oTG Spia TiS PwvnyTikijs ExTaoNs Thy WoATav AAG pEoa oO" avTHy, 
kai éto1 S€v elvai Go@adés 76 Gvwtépw ovpTepacpa ws IPSS TA wvyTIKG 
Siaypappata. “Etions, KataBAOnke tpooTrade1a va atropevyGei H Xprjon Tod 
TpdTrov TOD WEdTIKOV SiaypGppaTos KaTa THv ETTIAOyH TMV WoATiKOv be1ypaTwv, 
étre16r] AUVTSS 6 TPdTIOS Hdvo PevyOAaia xpnoipoTrOlETta! ATI TOUS WaATES EiTE OE 
TOAD UNA€s véTES EiTE Gdv HEGO KAAAITEXVIKS Exppaons. 

4) Nas oxetiZeta | Ta€ivopnon TOv OTTEpATIKHY Pwvov pE Try TPOTEIVvopEVN 
Ta€ivepnon Tv WaATiK@v hxoaKovopatwv; Oi Dmitriev & Kiselev, dt1ws Kai oO 
Cleveland, BpijKkav 6tT1 6001 ~éxovv YayNAés PwvoouvtovioTiKés OVvXVETHTES Elva 
BaOGepwvo: ev 6001 ~éxovv LIpNAés avTioTOIXEes GLxVETNTES ElvaI Ofb@wvol, PE 
avdAoya avaTopikd XapaKkTnpioTika. Elvan, étropévws, SuvaTdv pid WoATiKH Povey 
va KaTatoyeT o€ pia KaTNyopia ard ékeives TOV OTTEpATIKOV Pwvdv, PE pdvo 
KPITHPIO THY PwvnTiKH ExTaor TNS. “Opws, éTrE15r] TH HXSXPwWHa THS TpETTE! va 
aKobyeTa! oTaGepd, yiG AaTpEvTIKOUs Kal KaAAITEXVIKOUS Adyous, Sév ETva1 EdKOAa 
émOvpENTH f GAMAayr TOD PwvnTiKOd SiaypaypaTos KaTa THY PoALaSnon. “AAworTe, 
TIoMOv BuZavTivOv pEddv fh pehwSia S€v exteivetar Trépa ard Thy OKTGBa Kal apa 
ptropeT va KaAu@OeT pé Evar PavnyTiKd Sicypappa. AUTS Tob G€Aw va TH elvan OTI, 
até Evav WaATH akobpE GvviBws Eva «Bacikd» HXSXpwya, TO OTrOTO épTrAOUTIZeTaI 
BéBara pé atroxpadae is GAAG OTH OvO!a TOU TrapapEvE! OTABEPS. ‘AKpIBHS AUTS TS 
«Pacikd» 1x6Xpwpa TpooTGOnoa va KaTOYpPGYw oTrv TrapodGa epEvvNTIK 
TIpooTTGBE 1a Kai Va T6 TAEivoprjow OE KaTHYOpiEs. 

5) ATH 1 Ta€ivoynon éyive pé Boon akovoTikG KpiTApIa Kal év pEpe! poxoakov- 
OTIKG, TOU KATOYpPapouv KATE PEA HEPOS TS WAATIKS HxXdxpwLA, TS OTTOTO O~pEsAE- 
TQ! OTHV GUVEPYAGIA T6G0 PUGIOACYIKHV O00 Kai PUXOAKOVOTIKOV TrapayévTwv. ‘E- 
A€yxovtas trv Siacpopa petaks opidiag Kai TuTIKOD WaATIKOD hxXoOAKOUoPATOS, 
BpéOnke pia xovbpixr Siapopa: 6 OT. “Eto1 Gedpnoa adv KUp10 UTTEOUVO Tis b- 
Trap§ns avtod Tod WoATikod HXOXPapaTos TS WaATIKd pdpPwpa, TO OTTOIO OE 
Sidepopes Sok ipés Otav GAaZe oxijpa etrippEate Kai TS HxSXpwpa. Npoos iopiothnKav 
Aoitrév S00 TrapapETpo! yid THv GkoVOTIKH TEprypa~r Tou: ‘H Béon TOD KévTpoU 
TOV OT6 PaOpA, Kai TS TAGTOS TOU. 

‘Etre 164j Oyws avTEs Oj TapGpETpo! Bév SiexwpiZav KaTIOIA WaATIKG HYoxPdpa- 
ta, dvtTws SiaopeTiKa peTak’s Tous, SypioupyfOnkav GAAes 660 Trapdyetpor: 1 
opoioyéve ia Kaif Téon yid Guvévwon. ‘H pév Oporoyéve ia Treptypa@e! TrV OXETIKH 
oTaGepstnTa TOD HXOXpwmpaTOS pETAgG Tov pwvnévTwv, evo f TAoN yIG Ovvevwon 
TrEplypaet trv tpocéyyion 660 wvoouvtoviop@v, tepioodtepo amd 6 
QVTIANTITIKG Opio, Kai ETOpEVWS THY TON yIG GUvEvwor] TOUS OF pH SiaKpivdpEva, 
KaTa THY AvTANpN, THHpATA TOD @dopaTos. Té @aivdpEvo Tis OpoloyevE IAS 
xapaktnpie1 éfaoKxnpéves wadtixés pwves evo avtiPeta pr efaoxnpéves pwvés 
TrapovaiaZouv auvijBws avopoloyéveia OTS AXSxpwpa. “H Tdon yid ovvévwon é- 
TbpG KAGOPIOTIKG OTS TEAIKS HXSXPwWHA, Gv yIG KaTIOIO Pwvijev UpBatve pEeTaeS 
Tov F3 kai F4, i Kai F5. Lé pepika WoATiKG HXoaKovopaTa, p6vo yc TO pwvijev /1/, 
Trapatnpeita Taon yid ouvévwon peTaks Tov PwvoovvToviopdv F2 kai F3, pé 
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«Bapbtepn» éTriSpaon oT HXSXPHpa amd OT1 Af TPONyOUPEVN TGon yi ovveévwon 
TOV UWNAdV PwvoovvToviapav. 

'H Ta€ivépnon T&v OTrEpaTiKvV Pwvov, AoiTd6v, EpappoC6peEvn Try TrepittTwon 
TOV POAT IKdv, Eval XproIpN pEV yi va Pavepdioe! Tis SUVATSTHTES, WS TIPSS THV 
EKTAGN, PIGS POATIKi}s Pwvijs, Oyws S€v Seixver tittoTe WS TIPSS TS HXOXPWHATIKS 
TNS TEP IEXOPEVO, TIPEYHA ATTOMPAGIOTIKAS ONHAGIAs yic Try KaAALEpyela Kai EFEA1EH 
™S- 


8.3 WaAtikh pwvij Kai 1010T1KG Onperoypag:ika onpadia 

(xppaon) 

‘H BuZavtivi pouoikr Exe! Teprypaget péoa oToUs aidves pé TH BorPE1a Tis 
HOVOIKS THS ypa@iis fh OTToia tepieixe Kai Trepiéxe! TOGO TrOGOTIKG 00 Kai 
TOIOTIKG ONPGSia. “Atr’ avTG TH pEv TIOGOTIKG ATTAdS SnAddvovv Trv KivnoN TiS 
OVLXVETHTAS Pawvnons Tob avTioTo!XET OTHHV TovIKdTHTA (pitch), Ta 5€ TrO1OTIKG 
avepdvovv pid iSiaitepn pedwbia - ypwpatiopd. Ltrv Tapaonpavt iki (onpEloypa- 
(ia), PETG Trv PETAPPUOPION Tdv Tpidv SaoKGAwv, wpiopéva aTrd Ta TOGOTIKG 
ONnpGSia, OtTws | TETAOTH, GTraiToOby idiaitepn pEedwSia Kas OX! ATA aveBaon pis 
Babpidas otrv povoiKr KAipaka, TOG xprGipoTO1E7 TS GUYKEKPIHEVO HOUTIKS [EAOS. 
Nap’ dAo trob éxovv ypapet Sid@opes pouaikés ypappés adv TIOavés aTrobd0E1¢ 
TOD onpadiod avTod, SnAadrH Tis TeTAOTIs, bév AkOUyovTa! iKavoTOINTIKG Oi 
avTioTorxEes EKkTEAgGEIS Eva Hf PEAIKH KivnoN TiS AtTdb00NS THpETTa! TrIOTG. AUTS 
Onpaiver OT! KaTG Try Eppnveia Tod onpadiod bv epapyddetai T6 KAaTGAANAO 
AXSxpwpa, 76 Otroio Snpioupyei eUNXO Gkovopa. Mdvo Gav TIPOOTITIKH PTFOpODpPE va 
76 é€eTaooupe etre 161] AVTS KAO’ EAUTS TS AvTIKEipEvo ~xXE! GEO OX~ON Kal PE Tv 
Ewo1a Tis Téxvns yeviK6TEpa. 

Kdrtroies Katnyopies hxoxpwyaTwv Sivovv THv évTUTIWON TiS EAa~pSTHTAS Eva GA- 
Aa akobyovta: Bapitepa. “Eto: vétes, oi OTroies WaAAovTa! pEé TaXUTHTA, dv 
Trepi€xouv éhaps HxSxpapa Sivovv trv EvTUTIWON OT! ETva! «adGvapES» Kal XwpPIS 
Zwvtdavia. BpfoKovtas Tév tpdTO TiS ToTTOBETHONS (SNA. TOV OXNHATIOHS Tod 
@wvntikod Opyavov GvvoAiKG) TiS Pwvijs @ote va étritevyBeT Eva PapUTEpo Hx6- 
XpwHa, AUTES Oi VdTES BG yivouv GwnpdTEpES. Tid va yiver ALT, TIPETTE! va UTTGPEE! 
TIAPGAANAN pE TrHv Tapovoa épyacia, Epevva Tijs AeITOUpyias TOV ApPpwTIkdv Kai 
YAwWTTISiKOV TrapaydvTwv Oi OTTOIO! GUvEpyaCSpEvo! TrapaGyouv TOTO f TS GAAO 
WOATIKS HXSXpwpa. A€v mpétre: va EpappooBobv Texvikés KaMi€pyeias Tov OTrE- 
PAaTiKdv Pwvov, yiati, STws Abn avapepape, UTIGpXouv OvGIaOTIKés Bia@opées 
HETAEG WaATikdv Kai OTTEPATIKHV NXOXPWEGTwV. 

“Eni TAEov, PIG KaTaypa~r TOV Aapuyylopav, Oi OtroI0! ETvai OUvTOPES HEAWwsies, 
Lr] TpooSiopiopéves capas, ws pds Try poVOIKI TOUS ypopp Kai, TOAD 
TEPIOOSTEPO, PE TrOIG GPBPwon (articulation) TpaypatoTro!obvTal, OG Gvolye Tov 
Spdpo yic pid peyaAbTepH KaTAV6NON TiS WaATIKi}s Ppwvis Kai aVTOD AK6pa Tod 
OTUA TroU xpnoipoTroiEl. 

A€yovtas oTUA i O~pos, STIWs A€yeTaI OTHV BUZavTivA PoVOIKH OpoAoyia Kas f5n 
TIEplypGwpape, EvvoodpE Trepftrov T6 «PaciKd» HxSxPwWHA TAS Pwvijs, TOU xpNoIpO- 
TTO1€T O PAATNS OAV XPWHATIKS UTPSBaBpo Ts Parpwoias GAAG Kai GAAA XapakTnp I- 
OTIKG TG OTTOTA xpEIGovTa! avaAuTiKH pEAETH Kai Epevva. MiG TETOIG EPEVVNTIKH 
TpooTdGeia OG epTrAouticE! Try BUCavTivr poVOIKH Kai PE VEO WOATIKG hXoaKOU- 
opata kai TiBavév va ObnyrioE! Kai OTHV OUVOEON TEXVNT@V WaATIKdv Puvav, pé TV 
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BorPeia tig MAnpopopikiis. Ovoiaotixy BorPe1a 8a Tpdo@epe oTrv TiBave 
avatrapaywy pEedw5i@v amd TraAaiog § BuCavTivois povaiKog Kd5iKES, 
TIAPEXOVTAS TH GAKOVOTIKG XAPAKTHPIOTIKG TA ATrapaitnTA yic& Try étriTLXH Ep- 
Lnveia TOV TOOT IKOV ONpAdidv, Sivovtas véa @ENaN OTHV POUTIKOAOYIKH EpEvva. 

“Ak6pn, Tnyaivovtas xpovikG Trpds TG Tridw, fows aTrobeikvuGTav ~Evas Spdp0s 
TIPSS THV KOAUTEpN KATAVENON TiS Apxaiag EAANVIKi|Ss POUVGIKI|S. 

Téos, 1 Suvatétnta GAAoiwons KaTG BovANGIV TOD ~PwvnTIKOD HXOXPapaTos a- 
116 TOV WOATN Ws KAAAITEXVN PTTOpET Va GTTOTEAEGE! ONHAVTIKS TAPGYOVTA LOUGIKi}S 
Exppaons yiG THyv éitUxéoTEpH aTr6600N Tv vonpGTwv Tod TroInTIKOD KE IpEVOU. 
Xnpeiwrgov Sti fh BeATIwoN TiS PwvnyTIKi}S TEXVIKTS PTTOpEeT va Etrippedoel 
yevikdtepa trv ‘EAAnvikr Trapadooiakr pouaiKH Kai OX! H6vo THY ékKANOIGOT IKE 
HovoikH Strov T6 OTVAIZGp apa UTTOxpEdve! TV WAATH GE lepoTTpETTA Exppaon. 


8.4 Elvar yn poArixy pwvi éppivn; 

“H6n avaepOnke OT! TS XAPAKTNPIOTIKG TiS TUTTIKAS PAATIKi}S Pwvis eTvar T6 
WOATIKS PSpPpwpa Kai STI AvTioTOIXEeT H OTTAPEAH TOV OTHV KKEPAAIKH AvTHxNON». 
AUTO ovvettayeTat THv Siacbvbean Tod pivopapvyya OTS PwvnTIkd GUoTHA. ‘Etro- 
pévws Elva capes OT! A xprON Tis piVvIKijs KOIAdTHTAS Elva! OX! p6vo pH 
GTropEUKTaia GAAG Kai &kpws aTrapaithTn, yIG va UTTGPYXE! f AloOnon Tis O&/THTAS 
Kai HETOAAIKSTHTAS TIS Pwvijs, SnAaSH TS aATIKG pdppwya. “AAAwoTe ATS ETvar 
OVGIDSES XAPAKTNPIOTIKG Kal TiS OTTEPATIKS Pwvijs. 

Ti éw-oobpe dpws A€yovtas Eppivn wv; ‘O Opiapds Tijs EppivnS Pwvijs elvar 
kata Baoiv avTiAnmtiKés: étrei6h tor THv avTiAapBavopaote. EiSape bt Elva 
&KoKoAo va KaBopic8eT avTds pE GkoVOTIKOUS Spous étrEl6r  GULvapTHON 
HEeTa@opas Tis pivikijs KoIAdTHTAs S€v Elva povoorpavta KaGopiopevn. Elva 
word oT! Hf xprjon, KaTa THY ~Pdvnon, TiS PIVIKis KOIAdTHTAS Eiodye! pNdeviKa 
OT6 Popa OTrd6TE EaaBEvobdv KaTIOIES Gppovikés evo EvicxVovTa! KaTIOIES GAAES 
OPH O16 KaBE PwWVOOUVTOVIOLG, APod SieUpvETA! TS EbPOS CudvNs Tov. 

‘Avatopikés iSiaitepétntes Tis piviKijs KOIAdTHTAG TraiZovv ONPAvTIKd pdAo 
OTH «éKTTOUTHT» TIPS TA E€w, THY TEPIDDOTEPwV APHOVIKdV TOD PaopaTos. ‘Yirap- 
xe! BéBara fh SuvaTétnta Tob WaATH va puBpice! Tév Baby~S BiacUvbeons TiS 
pivikig KoIAdt TAs, péxp! Tév ApH GtroKAciopS TNS, TEPIopiCovtas Triv 
e€aodEvnon AVTOV TOV APHOVIKOv, dpwWS ALT OG EXE1 Ov OVLVETEIA THY GAAayr TOO 
HXoxpwpatos. ‘Exeivo trod GéAw va TH Elva 6T1 UTIGPXOUV ApKeTEés SuvaTstTNTES va 
BeATidoe! Evas WaATNS TS HxSxPHpA TIS Pwvis Tou @oTE AUTH va pv aKobyeTaI 
Eppivn. 

“Opws S€v éxel GtravtnGeT 76 BaciKd Epadtnpa akdpn. ‘ATs TA Paopata, Ta 
oTroia pedeTHOnkav, TrapatnprOnke TpGypaTi pic ~vtovn éppivotroinon o€ pEpIKES 
oAtikés @wvés GAG avTd bv FTav 6 Kavévas. LE ywwotots trpwrowdATEs 
@npiGopevous yid trv @paia @wvr Tous, Tapdro TOU WaAAovv pE avTHXNON OTHV 
pGoKxa S€v akovyeTa! évoxAnTIKG Eppivn A Pwvr Tous. ‘Yrdpxe: €6@ pid peycAn 
oxéon pETAg’ aKors Kai poVOIKiS pvAUNS, | OTTOia Siapop~Padver trv aic@nT IK 
avTANpn Tod aKkpoatr. “Evag SGoKaAos OTTEpaTiKOv Pwvov, CvvNnBiopevos oTh 
OTTEPATIKG HXOXPMpaTa (LOVGIKH pvAEN) av akoboE! (Akon) Eva WAATIKS HxSxpwpar, 
TIPOEPXSHEVO ATIG Pnplopévo TIPwWTOWGATH, TrBavas Od tod Snyioupyroe! trv 
avTiAnwn Tis Eppivns Pwvijs, Kat! Tob oiyoupa bev évoyAeT TéGoUS aKpoaTés, 
épdoov 6 TIPwroWaATNHS Elval Pnpiopevos. Daivetar, Aormdv, 6T1 SEV UTTGpyE! 
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aopaArs ETIOTHPOVIKA ATravTNON yIG AUTO TS OTTOIO Oi AKpoaTés avTIAapBavovTal 
ody éppivn wv. 

"Ymapxouv BéBaia Kai oi TaBOAoyIKES TEP ITIT@OEIS, 6TIOU KETTOIOS EXE PIG 
oKohiwon Siappaypatos i, yEevikG, KaTTOIa GvaTOPIKH avwpoAia, Kal yi’ ATS a- 
KobyeTar Eppivn A Pwvr} Tov, f OTTofa SiaTrioTaveTaI Syws iaTpiKa. LuvowiCovtas, 
TO épwtnpa qaivetai Kupiwg avTIANTITIKG Kai fows PE KGTIOIA WUXOAKOVOTIKG 
TIEIPGHATA O& pTrOpObGE va SoGET PIG ATravTNON, 6, TI APOPa SpwS THY WOATIKE 
TéXvn, HGAAov elvai éowTepikr THS UTdGeon va KaGopice! Try UTrEPBOAIKr 
PIVIKOTIOINON TMV CPwvnTIKOv TNS HXwv. 


8.5 M@avij KaAAépyeta TiS PaATIKiS pwvijs 


Kai épxopat ord TekevTaio Bépa Tv OVpTEPACLGTWV Kai TIPOOTITIKDY AUTIS TIS 
EpevvnTikis épyacias, TS OTroi0 Elvai 1 KaMIEpyEia TIS POATIKi}S Pwvijs,  OTrofa 
Siapépe: ovaiaoTIKa G6 @wvés GMwv povoikov eibOv KATE TO HXSXPMpC. 
Npopavins, copaArs OBnyds yia Try e€GoKnon pIGS Pwvijs TOKE IPEVOU Va aTrO- 
KTHoe! Eva atrobeKTs HX6xpwpa, elvai avTH KaB’ éavuTH A WOATIKH povatkr 
trapadoon. 

Oi avaAdoE Is pas Tavw GE WaATIKEs TapabodlaKkEs PwvEs LAs Exouv ObnyraE! OF 
OVYKEKPIPEVA GKOVOTIKG YAPAKTNPIOTIKG TOD «PacikOd» WaATIKOD hXOXP@paTOS, 
Kai avT& eTvar: 

a) ‘H bTrapEN Tod WaATiKod popPadpiatos, 

B) 'H Opoloyéveia Tod NxoXpapatos aE dAa TA CQuvrevTa Kai BEBa1a o€ OAN TH é- 
KTAON TS Pwviis, Kai 

y) H bvvatdétyta Goiwans Tod HxoXpapatos (yic KAAGTEpN Exppaon) pE pETAKi- 
von Tv PwvoovLvTOVIGPOV, XwpIS THY aTTdAE 1a TV (a) Kat (B) XapakTNPIOT KdV. 

Mi& «pouvtr» ptrdooa woAtikr wv Sév éxe1 Opoppid GAAG obTE Kai 
SiatrepaortikdthTa péoa o£ KAE1OTS X@pPo pé avtikeipeva, SnAadr o€ yOpo pé peyaAn 
hxoatroppéeprnon. “Eto: elvai atrapaitnThy | TAapovOia évds WaATIKOd popPapatos. 
ATO pTropeT va SqpioupynOet a1ya G1yG EGv TIPOOTIAGHGE! 6 WAATNS va eA€yEEr TIS 
@wvntikés Tou yxopdés, mpGypa TeAgiwg AtrapaitnTo yid évav étrayyeApartia 
Tpoaryous 10TH}. 

“Opws Ti onpaive EAeyxos TOV PwvyTIKaV xopSOv; "H SuvaTdéthTa Tod WaATH va 
WOME! pid véTa GEioonpEfwta oTabEpiis OvxXvETHTAS ETval aKpIBHS O EAeyxos THV 
@ovntikov xopSav, SnAadr 1 ikavétnTa TOD  aATH va ptropET va atrayyéAAe! PE - 
KpiPe1a té6v POdyyo Tov éTBvpET (TovIKG Kai XYpwHATIKG). N&s ptropeT va yiver 
avtd; ‘H atdvtnon S€v elvai pdvo pia GAAG TOMES. E5G OG xpNoipoTroInow Thy 
TIPOOWTTIKH POU epTTEIpia yiG va atravtiow. “OtTav 6 WaATHS avatrTdger Trv 
AeiToupyia Tav pudv (Tr.x. oTepvosupEdE 16eis), 01 OTTOTO! YapNAdvouv Té6v Adpuyya, 
Téte éxe1 Snpioupyroe! ~Evav pnXaviops, TOU AvTIOTEKETAI OTHV PUGIKH TAO TOU 
éxe1 6 Adpuyyas va aveBaivel Ka8ds aveBaivel ) OUXV6THTA Pwvnons. Kat’ avTd Tév 
TpdTro paGalver va KPATE THv avoryKaia idoppoTiia TOV avTaywviGGpEevwov pUdV Kai 
éTropévws va EXE! Tv EAEYXO TijS Pwvijs. ME THv Tapo50 Tod xpdvou avatrTbadE! Kai 
TO WOATIKS PSPPwpa Tob Kdver O€Eia THY Pwvr. 

“H &kpG@non Tis KATGAANANS Siacbvbeons piviKis Kaf OTOWATOPapLYy Kis 
Ko1AdtyTAs Bon8Ge! TIPds avTHY Thy KaTEDBLVON. ‘ESO pete! vo ONE IdooupE Kai 
Thy é€GoKnon Tod avativevoTiKOD OVOTHpATOS, yiG va ptropeT va éxtokeve! pE 
Kavovikr Oppr T6v Gépa Trpds TH YAwTTIS KH OXopT, SnpioupyHvtas ETO! KAVOVIKT 
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oTroyAwtT18iKH Tieon | OTrOia, Ovv6vaC6pEevn PE KaTGAANAG avorypévn yAwTTiba, 
étritvyxave! WepnAn oTGOpn Fxov. 


Met& Tév édeyyo TiS Pwvijs xperaZeTar fh avatrTVén TOD pnXavicpOd GAAoiwoNsS 
TOD NXOXPapatos, 6 OTrOi0s TrepiAapBave 1 Sia@dpous TapayovTEs: 

Q) TV UNXAviop"S KaGd5ou Tob Adpuyya, 

B) THv peTaBoAn Tod oXKpaTOs Tis OTOPATIKAS KOIAGTHTAS, Kai 

y) Thv Siaabvbeon Tijs pivikiis KOIAGTHTAS PE TS UTTSAOITIO PwvNnTIKG Spyavo. 


Autos Tos Trapdyovtes paGaive: va TOUS xpnoipoTrole? 6 WAATNS TPOGAPHO- 
opéva O76 61K6 TOU PwvnTIKd Spyavo Kai BeATIdvovTas avabpaoTiKa TS éTT1610- 
K6pEVO HxXSxPwpA o€ oXéon, iows, HE TS iSaviKd Tov. A€v vopiZw OT1 xpeiGZeTat 
iSiaitepn eTr1XE lpNpaToAoyia yiG va atrobe 1XGeT OT! TavTOTE Evas vos KAAAITEXVNS 
TpooTraveT VG pipnGeT AUTH Try Pwr TOU TOD ApéoE!. 'ES@ Opws TPOKUTITE! Eva 
Baoik6 épatnpa: pore ptropeT 6 KaBEvas va pipNGeT THY Pwvr| TOD OTTOIOvHrTIOTE 
WaATH; AKp IPOs AWTS T6 ONLETO EpyeTal Vo SiaAEUKavE! AUTH A PEAETH. 

“Omg EiSape o1 WaATIKEs Pwvés Sév ETval pETAEG Tous iS1Es GAAG Siaipobvtar 
oé KaTnyopies, Oi OTTOIES, KATa TOG TIBaVéTHTA, UTIOSNAdvoUV MwwNTIKOUG 
TUTIOUG Bia@opeTiKos pETAagG Tous KaTa T6V TPdTIO Trapaywyis TOD Nxoxpapa- 
TOS. Etat elvai paMov atiPavo évas UTToWrPios PATHS, 6 OTTOIOS Ey~aviZel yapa- 
KTNPIOTIKG TOU avijKouv oTd6v TOTO E, vo Katapépe! va Siapoppuade ~va TUTTO 
ovis A, Adyw TOv SiapopeTiKOv AvaTopIKOv YapaKTNPIOTIKOV TA OTTOTA UTTO- 
SnAdvouv. NiGavétata, xwpis va Exoupe kave! EiSiKr Epevva, 6 TIPDTOS exe! PaKkpU 
Aaips Kal fows AeTrTESs Pwvntikes xopSEs Eva O SeUTEPOS EXE! KOVTS AaipS Kat TIAXETS 
wvntikés xopdés. 

Oa elye peyddo évbiapépov, TpGypati, pid TéTOIa pEAETH AvaTOpIKOv 
XapakTHPIoTiKOV Kai WOATIKOV wvnTiKov TUTwV. EvTUX@> f TAOVaIdTaTH 
BuZavt ivi, PwvnTikh povoikr Tapaboon trepiéxe! ApKeTOUs TETOIOUS TUTTOUS, ard 
TOUS OTIOfous pTropET va HiaA€EE! 6 paONTHs pE trv Bor|Ge1a Tod SaoKGAou Tov, Tov 
KATAMNASTEPO PwvNTIKG TUTTO yIG THY avatTrTVEN TAS Pwvijs Tov ws WoATiKijs. Ti 
Onpaive: avTS; Mritrws, OT1 ATrAGS avatrapcyoupE TG WaATIKG HXOXPapaTa; 

‘H BéBoin atravtnon elvai oti Pp’ abTdv Tév Tpdtro SiaTHpobpE Try WoATIKH 
trapaboon GAAG Kat Try avaTITUGGOULE TrEpAITEpw, A~pod yvwpiCoupE OT1 év TEAE! O 
WaArtngs, av Exe! TaAEvTO, OG BpeT T6v TrPOGWTTIKG TOU KAAAITEXVIKG Sp6po péGa OTS 
GVLVOAIKS DOS Tig iEpowPaAT Kis pas Tapddboons. 

Npoowrrikr pou &trown elvar oT1 Ta ti pEpous OTUA bév KaTAOTpPEPovTal PE Tév 
Bavato THv Snpioupy@v Tous GAG KUKAoPopodv SiG péoV Tis poUOIKi}S 
trapaboons O16 pope oTolXeiwv, TA OTTOTA AvaovvTi—ETA! ATs TéV AyEHGva vob 
Tov TaAavTobxov véou WdaATn o€ Eva véo b—pos, TrPOGTIBELEVWV fows Kai véwv 
oTorxeiwv. ETva1 dws Cntobpevo va BpeGobv avTG Ta oTOIXE Ta Kai Va GvacuvTEBOdV 
kata éva Ka IvoUp10 TpdTIo oxNYaTiCovTas Eva veo U@oS - OTUA WaATIKi|s TEXVNS. 
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KE@AAAIO 9 


EMIAOPOX - MEAONTIKES EPFAZIEX 


9.1 Enidoyos 


T6 O€pa Tis Epevvas Kal LEhéTNS Tis WaATIKAS Pwvijs elvar TepaoTio. "Hb Trpo- 
oTra@roape va GoxoAnBobpe padi tou Kai T6 vo TOU Kavape FTav TADS va T6 O- 
voi€oupe. EiSape Sti Gryyie1 TOMAG EtrioTnpoviKG Trebla TaVTOXpova. “Eta! BEpaTa 
akovoTikiis yiG THv 6:1G600n Tod Hxou, GépaTa avaTopias yid Tv Soph Tod av- 
Opatrivov pwvntikod opyavou, BéyaTa puaiodroyias yiG Try AEiToUpyia Tov, BEpA- 
Ta avTANnWNs Tod fxov, B€paTa PovaIKOAOYIKG, Ak6pa Kal G€yaTa BEoAoyIKG 
XPEIGZETAI VE AVTILETwT OBO TrPOKE IPEvoU Va PEAETNOET OPA IPIKa. 

T6 OnpavTik6tEpo ETFIOTHHOVIKG TrESiO Spws FTav ALT Tig TANPO@OPIKijs Kai 
eiSikdtepa Tis étre€epyacias arpatos Té OTTOIo pas TrapETxe TH Epyadeia TiS 
PAOpATIKS avaAvoNs pE TA OTTOIA EpeLVIONkav YAPAKTHPIOTIKG THY PaopaTwv 
TOV PAATIKOV Pov. Té oupTepGopaTa Tod KepaAafov 8 Baciovtai ite of GpEca 
HETproIpa Seopéva (pwvoovuvtoviopo/ eite of EypEeca pr pEeTproia Tob 
Tipogkupav Bdge! ovMoyiopOv xpnoipoTrolmvtas yvwon Kal até GAAa éTrIOTHHO- 
vik& Tre6ia. AUTE TH EppEeoa oupTrepGopata xpeiGZovTan étrf TAov Epevva yi va é- 
TIAAnBevbodbv Kal étr1BEeBar1w8odv. 

A6Onke SAO T6 TrEpiypappa Tv GvvaPady BepaTwv TiS WOATIKS Pwvijs STIWS : O- 
vaTopia, puciodoyia, akovoTikh, AVTANWn, Kal pouo!KOAoyia, Kai TEP IyPa~NKav oi 
Baoikés pé80801 gaopartiKis avaAvons wnpiakod orpatog padi pé trv 
kaTaAAnAdtepy éTrAoyH Tdv TrapapEeTpwv avaAvons. 

NapovodoOnkav oj onpavTikdtepes Siaqopées peta’ tov pacpatwv Tis Op 1Aob- 
Gag Kal TIS WaATIK}S Pwviis, OtTws étrions Kai peTAks TiS WaATiKi}s Kat Tis OTTEpA- 
TIKAS Paviis Kal S6Onkav triBavés épynveies WS TIPSS THY GpOpwon THv PEPwv Tijs 
ovntikijs 0500. 

Mi& TIpwTdyvwpn TIPdtTaon éyive yid THy Ta€ivopnon TOV WoATIKdv wri, pE 
Baon 16 Hx6xpwpc Tous, TO OTTOI, KUpiws, OPEETa! OTHY BEon Kai ioX Tov 
PWVOOUVTOVIGL@V péGa OT6 PAopa. AdONnKav S00 véo1 Spor yiG THy Ta€ivdpnon, TiS 
Opoloyeve las Kai Tig TaoNS yid Ovvévwon KaGds Kai ol Evwoles TOV OTABEPHV Kai 
GOTABOV WAATIKdV Pwvav. 

NodAdgs trpoott ikés AvofyovTal pETs ATT’ AUTH THY Epevva STIS : 

‘H KaTGAANAn TPOCAppoyYr TiS Pwvijs KaTA Try éxTraSevon THY UTTOWNPiwy i- 
EPOOATOv, 1] KAALTEPN «OVVAPHOYr» TOV Pwvdv Stav avTés akobyovTa! padi, Ff 
KOTOAANASTEpN POVOIKH Exppaon ovvbuaCovtasg Ta WaATIKa Hxoxpapata oé éva 
peyGAo xopw6 1ak6 LouaiKs épyo. 

‘H Katavénon Tv Tpdétrwv évadAayis TAS GTOPIKAS PwvyTIKis TroI6THTAG dva- 
Aoya pé TH Xprjon Tv apSpwTov pEpdv Tis PwvnyTikijs 0500 Kai Tis KAd5ov Tod 
AGpvyya ptropei va OSnyroE! GE pEyAAUTEPN TIOIKIAIA EKPPAOT KdV - HXOXPWHOT KdV 
péowv Kat éTropévs o€ APTISTEPH ATOLIK KOAAITEXVIKH Exppaon. 

‘H_ KaTavénon, Trepaitépw, TO K@ous TiS WAATIKAS Pwviis pe Try avakdAvipn 
kai GAAwv Trapapéetpwv Trépa aTr6 TS HXSXPWpa. 

‘H obyKpior Tou pé GAAa oTUA Tparyoub100 Kai h ebpeon OvGIAOTIKaV Siacpopoyv 
WS TIPSS TA BEATA TIOU avapéepONKav Td TaVW. 
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‘H Katavénon Tis Aeitoupyias Tis TpayouSioTiKi\S Pwviis yeviKOTEpA PE OKOTTS 
THy TEXVNTH GUVGEoN Pwvijs. 

“H avakdAuipn atroSoTikétepwy Tpdtrwv oTrv pEeAwbiKr] éxTEAcon KABds Kai fh 
OXéon wpiopévwv Svo@ovidy pE TS XSXPWPA TIS Pwvijs. 


9.2 MeMovrikés épyacies 


MiG TrANOGpa épyacidv Oa pTropoboav va ExTEAcoTODV TIPS TH KaTEGBLVON TIS 
KATAVENONS TAS WaATIKi|S ovis. 

Mié TPwTN Epyaoia Tob 64 pTropobe va yiver ETvai f OGyKPION TIS WaATIKiS 
Mwvijs HE THY Pwvr] Tov Adik@v TpayovsioTa@v f Tv TpayovSioTHv To SnyoTiKod 
Tparyov5100 Kai va BpeBobv Siaqopés Kai OpoIdTHTES pETAgG Tous. ETvai ONLavTIKG 
v& Op1oBEeTNBET f WOATIKH Pwvr ws IPSS Ta GAAG OTA Tparyousi0b oTdv ‘EAAaS1KG 
Xwpo. 

Npds trv KatesBuvon Tis TANnpEoTEpNs KaTAVdNONS TOD WaATIKOD OTUA - Lous 
Trpoteivoupe trv peétn Tv OUvTOHwV pElwSi@v oé XEON PE TS HXSXpwHA TIS 
ovis Snob tiv pwvnTikr KaTHyOpia TNS CUpwva pE THv Tapodoa Siatp 1B. Oi 
Likpopedw&ies Tro exTeAOdvTal pe pop~Pr Aapvyylopav S€v akoAovBodv trv TropEia 
TOV OTABEPHV VOTHV WS TIPSS THY PwvATIKH TOIGTHTA GAAG SiacpopETikt. 

DvoikG, 66 TpéTTE! va Eri BEBor1WOODV KaTTO IES UTTOBETEIS - CUPTEPGOPATA TOU 
SiatuTHOnKkav O° avTH Thy épyaoia. "H onpavtikétepn oxéon Elva avTH peTaks 
TiS GpOpwons Kai Tob HxXoXpapatos, Strov pé KATGAANAN ETTIAOyH iepopaATOv 
pTropeT v& peAeTnBobv TauvT6xpova, TO PGopa TiS Pwvijs Kai  EBCT (@€ovikr 
Topoypacpia) f MRI (yayvnTiKr ToHOypacpia) €iK6va. 

“H péow obvOeons avadvon Tis WaATIKijs Pwviis 6G pTTOpovGE va TPOO~EpE! 
SeSopéva ws TIPdS THY GPSpwon Kat Tv TTapaywyr TAS Pwvijs. MExp1 Tapa A pEdeTH 
HOS XPNOIpoTOinGE GUpTTEpGopaTa GAAwv epyaci@v yia THy THyaia pwvij, TOU A 
KATAVENON TiS GvvEIoPOPSs THS OTS HXSXPWLA Tis WaATIKi|S Pwvijs elvar étrions 
ONPaVT IK. 

“H obvOeon WaATiKis Pwvijs, Etions 64 pTropodoe va BonGroe! TrEIPAPATIKe& 
OTH avaZitTnon KaTOAAHAWY HXOXPWHGTwV yIG Trv EpyNveia POVTIKHV KWSIKWV TIS 
ONLE 1loypagias. 

MeAEtEes ws TIPSS THY OXéon LETAED TiG TOvIK6THTAS Kai TOD HYOXPHpATOG, 
SnAa&r TOV povoIKOv PwvnTikOv S:aypappGtwv elvai atrapaitntEes T6GO y1G Adyous 
éxTra 1ST IKOUS 600 Kal IG Adyous KAAAITEXVIKOUS. 

Té&os, pedétes doov apop& T6V KABOPIO"G POUGIKM@V NHXOXPWHATIKOV Poppdv, 
KGT1 GvTioTOIXO pe Tis pEAWS KES PSppES TiS BUTavTivis pOUGIKiS, TPGYypA XprjoiIPO 
ody Epyadeio pova Kis Exppaons. 

NoAXés GAAEs Epyacies 6G pTropoboay va yivovv pé pikpdTepn f pEyaAUTEpN oXéon 
HE TA WOATIKa HXoOXPopaTa yi’ avTd, eATiCovpe OT! pE Tis avwrépw epyacies 
Treptypa@nke éva trAaioio péoa oT6 OTIOIO 4 ATav SuvaTév va avatrTLXBo0bv éEva 
TIAIO0s pEAETaV ws TIPSS THY WaATIKH Povey. 

‘EATriZovpe 671 AUTH fh peAéTn OG BpeT avtatréKpion yid TrEpaITépw ovvEeX Ir TNS 
Kai até GAAous epevvytés - Pidous Tis TapadSoo1akKi|¢ Has PovGIKi|s. 
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TAPAPTHMA 1 


‘O TrivaKas POPPAVTIKHV GLXVOTHTWV Ava CpwvijeV Kai WOaATIKS SeTypa KaBds Kai 
Tov AVTIOTOIXWV GTABLGV ioxGos Tous. LTHv TeAeUTAia OTHAN TraploTévovTal oi 
kwSiKof ApiOpynons yiG KGGe WaATIKd XYOdKOVOPA TOU TIPwTOU GUVdAOV SebopEVWv. 


289 0 1025 te) 2497 4 3041 -21 65 
513 (0) 1377 te) 2241 0 3073 13 0 
321 0 1665 0 2177 0 2945 9 0 
481 te) 929 1 2273 15 2913 9 0 
353 0 929 to) 2433 0 2977 -23 0 
577 (0) 993 9 2337 “31 3169 -30 11 
385 to) 1377 10 2305 -25 3041 “19 te) 
289 0 1825 “17 2401 14 3009 -18 tt) 
385 0 929 0 2561 -23 3137 -26 to) 
353 0 897 “11 2401 42 3009 -29 0 
481 0) 1089 8 2273 34 3137 -27 il 
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449 10) 1601 -15 2337 -16 3265 -33 0 
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513 6 801 7 2465 -32 2689 -38 0 
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545 0 1345 7 2529 35 3233 -25 0 
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417 0 961 15 2785 -47 3105 43 0 
577 0 1185 7 2561 34 3233 -24 0 
513 0 1057 0 2625 =11 2977 -20 90 
449 0 1345 13 2465 6 2977 5 0 
257 0 1793 0 2241 0 3073 1 0 
449 0 897 0 2785 0 3137 -18 0 
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673 0 1057 7 2753 -33 3233 -26 72 
577 0 1409 0 2497 -19 3041 -24 0 
385 0 1889 0 2433 15 3105 12 0 
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e:\tempvo\agko22\a_agk22.wav 
e:\tempvo\agko22\e_agk22.wav 
e:\tempvo\agko22\i_agk22.wav 
e:\tempvolagko22\o0_agk22.wav 
e:\tempvo\agko22\u_agk22.wav 
e:\tempvo\himonas\a_himas.wav 
e:\tempvo\himonas\e_himas.wav 
€:\tempvo\himonas\i_himas.wav 
e:\tempvo\himonas\o_himas.wav 
e:\tempvo\himonas\u_himas.wav 
e:\tempvo\psabele\a_psale.wav 
e:\tempvo\psabele\e_psale.wav 
e:\tempvo\psabele\i_psale.wav 
e:\tempvo\psabele\o_psale.wav 
e:\tempvo\psabele\u_psale.wav 
e:\tempvolfirfirt\a_firr1.wav 
e:\tempvolfirfir1\e_firr1.wav 
e:\tempvo\firfir \i_firr1.wav 
e:\tempvolfirfirt\o_firr1.wav 
e:\tempvolfirfir1\u_firr1.wav 
e:\tempvolgiftogi\a_gifgi.wav 
e:\tempvolgiftogi\e_gifgi.wav 
e:\tempvolgiftogi\i_gifgi.wav 
e:\tempvo\giftogi\o_gifgi.wav 
e:\tempvo\giftogi\u_gifgi.wav 
e:\tempvo\prigos4\a_pris4.wav 
e:\tempvol\prigos4\e_pris4.wav 
e:\tempvo\prigos4\i_pris4.wav 
e:\tempvo\prigos4\o_pris4.wav 
e:\tempvo\prigos4\u_pris4.wav 
e:\tempvo\laminai\a_lamai.wav 
e:\tempvo\laminai\e_lamai.wav 
e:\tempvo\laminai\i_lamai.wav 
e:\tempvo\laminai\o_lamai.wav 
e:\tempvo\laminai\u_lamai.wav 
e:\tempvo\stansey\a_staey.wav 
e:\tempvol\stansey\e_staey.wav 
e:\tempvo\stansey\i_staey.wav 
e:\tempvo\stansey\o_staey.wav 
e:\tempvo\stansey\u_staey.wav 
e:\tempvo\skiad3s\a_ski3s.wav 
e:\tempvo\skiad3s\e_ski3s.wav 
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e:\tempvo\skiad3s\o_ski3s.wav 
e:\tempvo\skiad3s\u_ski3s.wav 
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e:\tempvo\sispa2h\a_sis2h.wav 
e:\tempvo\sispa2h\e_sis2h.wav 
e:\tempvo\sispa2h\i_sis2h.wav 
e:\tempvo\sispa2h\o_sis2h.wav 
e:\tempvo\sispa2h\u_sis2h.wav 
e:\tempvo\agnik2p\a_agn2p.wav 
e:\tempvolagnik2p\e_agn2p.wav 
e:\tempvo\agnik2p\i_agn2p.wav 
e:\tempvo\agnik2p\o_agn2p.wav 
e:\tempvo\agnik2p\u_agn2p.wav 
e:\tempvo\daniiti\a_dan1i.wav 
e:\tempvo\daniiti\e_dan1i.wav 
e:\tempvo\daniiti\i_danti.wav 
e:\tempvo\dan _danti.wav 
e:\tempvo\danii1i\u_danti.wav 
e:\tempvo\grigori\a_griri. wav 
e:\tempvol\grigori\e_griri.wav 
e:\tempvolgrigori\i_griri wav 
e:\tempvo\grigori\o_griri.wav 
e:\tempvo\grigori\u_griri.wav 
e:\tempvo\kesegis\a_kesis.wav 
e:\tempvo\kesegis\e_kesis.wav 
e:\tempvo\kesegis\i_kesis.wav 
e:\tempvo\kesegis\o_kesis.wav 
e:\tempvo\kesegis\u_kesis.wav 
e:\tempvo\neragis\a_neris.wav 
e:\tempvo\neragis\e_neris.wav 
e:\tempvo\neragis\i_neris.wav 
e:\tempvo\neragis\o_neris.wav 
e:\tempvo\neragis\u_neris.wav 
e:\tempvo\panid3s\a_pan3s.wav 
e:\tempvo\panid3s\e_pan3s.wav 
e:\tempvo\panid3s\i_pan3s.wav 
e:\tempvo\panid3s\o_pan3s.wav 
e:\tempvo\panid3s\u_pan3s.wav 
e:\tempvo\pxagel3\a_pxal3.wav 
e:\tempvo\lpxagel3\e_pxal3.wav 
e:\tempvo\pxagel3\i_pxal3.wav 
e:\tempvo\pxagel3\o_pxal3.wav 
e:\tempvo\lpxagel3\u_pxal3.wav 
e:\tempvo\apasgi\a_apagi.wav 
e:\tempvo\apasgi\e_apagi.wav 
e:\tempvo\apasgi\i_apagi.wav 
e:\tempvo\apasgi\o_apagi.wav 
e:\tempvo\apasgi\u_apagi.wav 


o 


eco OReceDCONSCCCCRCCCCRCCCCRCCCORCCCCORCCCONDOOCORGCOCO 


e:\tempvo\karts3n\a_kar3n.wav 
e:\tempvo\karts3n\e_kar3n.wav 
e:\tempvo\karts3n\i_kar3n.wav 
e:\tempvo\karts3n\o_kar3n.wav 
e:\tempvo\karts3n\u_kar3n.wav 
e:\tempvo\theodo\a_thedo.wav 
@:\tempvo\theodo\e_thedo.wav 
e:\tempvo\theodoli_thedo.wav 
e:\tempvo\theodo\o_thedo.wav 
e:\tempvo\theodo\u_thedo.wav 
e:\tempvo\pbereri\a_pberi.wav 
e:\tempvo\pbereri\e_pberi.wav 
e:\tempvo\pbereri\i_pberi.wav 
e:\tempvo\pbereri\o_pberi.wav 
e:\tempvo\pbereri\u_pberi.wav 
e:\tempvo\kalogir\a_kalir.wav 
e:\tempvo\kalogir\e_kalir.wav 
e:\tempvo\kalogir\i_kalir.wav 
e:\tempvo\kalogir\o_kalir.wav 
:\tempvo\kalogir\u_kalir.wav 
e:\tempvo\karama2\a_kara2.wav 
e:\tempvo\karama2\e_kara2.wav 
e:\tempvo\karama2\i_kara2.wav 
e:\tempvo\karama2\o_kara2.wav 
e:\tempvo\karama2\u_kara2.wav 
e:\tempvo\kartso1\a_karo1.wav 
e:\tempvo\kartso1\e_karo1.wav 
e:\tempvo\kartso1\i_karo1.wav 
e:\tempvo\kartso1\o_karo1.wav 
e:\tempvo\kartso1\u_karo1.wav 
e:\tempvo\taliat2\a_talt2.wav 
e:\tempvoltaliat2\e_talt2.wav 
e:\tempvol\taliat2\i_talt2.wav 
e:\tempvol\taliat2\o_talt2.wav 
e:\tempvoltaliat2\u_talt2.wav 
:\tempvo\theodos\a_theos.wav 
:\tempvo\theodos\e_theos.wav 
e:\tempvo\theodos\i_theos.wav 
e:\tempvo\theodos\o_theos.wav 
e:\tempvo\theodos\u_theos.wav 
e:\tempvoltsats\a_tsats.wav 
e:\tempvoltsats\e_tsats.wav 
e:\tempvo\tsats\i_tsats.wav 
e:\tempvoltsats\o_tsats.wav 
e:\tempvo\tsats\u_tsats.wav 
e:\tempvo\paiko\a_paiko.wav 
e:\tempvo\paiko\e_paiko.wav 
e:\tempvo\paiko\i_paiko.wav 
e:\tempvo\paiko\o_paiko.wav 
e:\tempvo\paiko\u_paiko.wav 
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e:\tempvolagnik1p\a_agn1p.wav 
e:\tempvolagnik1p\e_agn1p.wav 
e:\tempvolagnik1p\i_agn1p.wav 
e:\tempvolagnik1p\o_agn1p.wav 
e:\tempvo\agnik1p\u_agn1p.wav 
e:\tempvolathing\a_athng.wav 
e:\tempvolathing\e_athng.wav 
e:\tempvo\athing\i_athng.wav 
:\tempvo\athing\o_athng.wav 
e:\tempvolathing\u_athng.wav 
e:\tempvo\agoriti\a_ago1li.wav 
e:\tempvolagoriti\e_agoti.wav 
e:\tempvo\agori1i\i_ago1i.wav 
e:\tempvolagoriti\o_ago1ti.wav 
e:\tempvo\agori1i\u_agoti.wav 
e:\tempvo\damian\a_daman.wav 
e:\tempvo\damian\e_daman.wav 
e:\tempvo\damian\i_daman.wav 
e:\tempvo\damian\o_daman.wav 
e:\tempvo\damian\u_daman.wav 
e:\tempvo\gerot4h\a_ger4h.wav 
e:\tempvo\gerot4h\e_ger4h.wav 
e:\tempvo\gerot4h\i_ger4h.wav 
e:\tempvo\gerot4h\o_ger4h.wav 
lempvo\gerot4h\u_ger4h.wav 
e:\tempvo\leona4d\a_leo4d.wav 
e:\tempvo\leona4d\e_leo4d.wav 


e:\tempvo\lleona4d\u_leo4d.wav 
e:\tempvo\maguris\a_magis.wav 
e:\tempvo\maguris\e_magis.wav 
e:\tempvo\maguris\i_magis.wav 
e:\tempvo\maguris\o_magis.wav 
e:\tempvo\maguris\u_magis.wav 
e:\tempvo\maneas\a_manas.wav 
e:\tempvo\maneas\e_manas.wav 
e:\tempvo\maneas\i_manas.wav 
e:\tempvo\maneas\o_manas.wav 
e:\tempvo\maneas\u_manas.wav 
:\tempvo\peris3e\a_per3e.wav 
lempvo\peris3e\e_per3e.wav 
:\tempvo\peris3e\i_per3e.wav 
e:\tempvo\peris3e\o_per3e.wav 
e:\tempvo\peris3e\u_per3e.wav 
e:\tempvo\perist2\a_pert2.wav 
e:\tempvo\perist2\e_pert2.wav 
e:\tempvo\perist2\i_pert2.wav 
e:\tempvo\perist2\o_pert2.wav 
e:\tempvo\perist2\u_pert2.wav 
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e:\tempvo\prigos2\a_pris2.wav 
e:\tempvo\prigos2\e_pris2.wav 
e:\tempvo\prigos2\i_pris2.wav 
e:\tempvo\prigos2\o_pris2.wav 
e:\tempvo\prigos2\u_pris2.wav 
e:\tempvo\px3patr\a_px3tr.wav 
e:\tempvo\px3patr\e_px3tr.wav 
e:\tempvo\px3patr\i_px3tr.wav 
e:\tempvo\px3patr\o_px3tr.wav 
e:\tempvo\px3patr\u_px3tr.wav 
e:\tempvolseret3s\a_ser3s.wav 
e:\tempvo\seret3s\e_ser3s.wav 
e:\tempvo\seret3s\i_ser3s.wav 
e:\tempvo\seret3s\o_ser3s.wav 
@:\tempvolseret3s\u_ser3s.wav 
e:\tempvo\fpri2\a_fpri2.wav 
e:\tempvo\fpri2\e_fpri2.wav 
e:\tempvol\fpri2\i_fpri2. wav 
e:\tempvo\fpri2\o_fpri2.wav 
e:\tempvo\fpri2\u_fpri2.wav 
e:\tempvo\magur1s\a_mag1s.wav 
e:\tempvo\magur1s\e_mag1s.wav 
e:\tempvo\magur1s\i_mag1s.wav 
e:\tempvo\magur1s\o_mag1s.wav 
e:\tempvo\magur1s\u_mag1s.wav 
e:\tempvo\thoma2d\a_tho2d.wav 
e:\tempvo\thoma2d\e_tho2d.wav 
e:\tempvo\thoma2d\i_tho2d.wav 
e:\tempvo\thoma2d\o_tho2d.wav 
e:\tempvo\thoma2d\u_tho2d.wav 
@:\tempvo\nonis\a_nonis.wav 
e:\tempvo\nonis\e_nonis.wav 
e:\tempvo\nonis\i_nonis.wav 
e:\tempvo\nonis\o_nonis.wav 
e:\tempvo\nonis\u_nonis.wav 
e:\tempvo\parasho\a_parho.wav 
e:\tempvo\parasho\e_parho.wav 
e:\tempvo\parasho\i_parho.wav 
e:\tempvo\parasho\o_parho.wav 
e:\tempvo\parasho\u_parho.wav 
e@:\tempvo\vasikos\a_vasos.wav 
e:\tempvo\vasikos\e_vasos.wav 
e:\tempvo\vasikos\i_vasos.wav 
e:\tempvo\vasikos\o_vasos.wav 
mpvo\vasikos\u_vasos.wav 
:\tempvo\vasili3\a_vasi3.wav 
e:\tempvo\vasili3\e_vasi3.wav 
:\tempvo\vasili3\i_vasi3.wav 
mpvo\vasili3\o_vasi3.wav 
e:\tempvo\vasili3\u_vasi3.wav 
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e:\tempvolvakrida\a_vakda.wav 
e:\tempvo\vakrida\e_vakda.wav 
e:\tempvo\vakrida\i_vakda.wav 
e:\tempvo\vakrida\o_vakda.wav 
e:\tempvo\vakrida\u_vakda.wav 
e:\tempvo\dskal1d\a_dsk1d.wav 
e:\tempvo\dskal1d\e_dsk1d.wav 
e:\tempvo\dskal1d\i_dsk1d.wav 
e:\tempvo\dskal1d\o_dsk1d.wav 
e:\tempvo\dskal1d\u_dsk1d.wav 
e:\tempvo\ppara6s\a_ppa6s.wav 
e:\tempvo\ppara6s\e_ppa6s.wav 
e:\tempvo\ppara6s\i_ppa6s.wav 
e:\tempvo\ppara6s\o_ppa6s.wav 
e:\tempvo\ppara6s\u_ppa6s.wav 
e:\tempvo\1923_1a\a_1921a.wav 
e:\tempvo\1923_1a\e_1921a.wav 
e:\tempvo\1923_1a\i_1921a.wav 
e:\tempvo\1923_1a\o_1921a.wav 
e:\tempvo\1923_1a\u_1921a.wav 
e:\tempvo\1923_1c\a_1921c.wav 
e:\tempvo\1923_1c\e_1921c.wav 
e:\tempvo\1923_1c\i_1921c.wav 
e:\tempvo\1923_1clo_1921c.wav 
e:\tempvo\1923_1c\u_1921¢.wav 
e:\tempvo\anatoli\a_anali.wav 
e:\tempvolanatoli\e_anali.wav 
e:\tempvo\anatoli\i_anali.wav 
e:\tempvo\anatoli\o_anali.wav 
e:\tempvo\anatoli\u_anali.wav 
e:\tempvo\emanutl\a_ema'l.wav 
e:\tempvo\emanu1|\e_ema‘l.wav 
e:\tempvo\emanuil\i_ema1l.wav 
e:\tempvo\emanu1l\o_ema‘l.wav 
e:\tempvo\emanu‘l\u_ema‘l.wav 
e:\tempvo\hagop2u\a_hag2u.wav 
e:\tempvo\hagop2u\e_hag2u.wav 
e:\tempvo\hagop2u\i_hag2u.wav 
e:\tempvo\hagop2u\o_hag2u.wav 
e:\tempvo\hagop2u\u_hag2u.wav 
e:\tempvo\leona6d\a_leo6d.wav 
e:\tempvo\leona6d\e_leo6d.wav 
e:\tempvo\leona6d\i_leo6d.wav 
e:\tempvo\leona6d\o_leo6d.wav 
e:\tempvo\leona6d\u_leo6d.wav 
e:\tempvo\mastros\a_masos.wav 
e:\tempvo\mastros\e_masos.wav 
e:\tempvo\mastros\i_masos.wav 
e:\tempvo\mastros\o_masos.wav 
e:\tempvo\mastros\u_masos.wav 
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e:\tempvo\minai1i\a_min1i.wav 
e:\tempvo\minaiti\e_min1i.wav 
e:\tempvo\minaiti\i_minti.wav 
e:\tempvo\minai1i\o_minti.wav 
e:\tempvo\minai1i\u_min1ti.wav 
e:\tempvo\psamina\a_psana.wav 
e:\tempvo\psamina\e_psana.wav 
e:\tempvo\psamina\i_psana.wav 
e:\tempvo\lpsamina\o_psana.wav 
e:\tempvo\psamina\u_psana.wav 
e:\tempvo\skiadas\a_skias.wav 
e:\tempvo\skiadas\e_skias.wav 
e:\tempvo\skiadas\i_skias.wav 
e:\tempvo\skiadas\o_skias.wav 
e:\tempvo\skiadas\u_skias.wav 
e:\tempvo\stanagd\a_stagd.wav 
e:\tempvo\stanagd\e_stagd.wav 
e:\tempvo\stanagd\i_stagd.wav 
e:\tempvo\stanagd\o_stagd.wav 
e:\tempvo\stanagd\u_stagd.wav 
e:\tempvo\valindr\a_valdr.wav 
e:\tempvo\valindr\e_valdr.wav 
e:\tempvo\valindr\i_valdr.wav 
e:\tempvolvalindr\o_valdr.wav 
e:\tempvo\valindr\u_valdr.wav 
e:\tempvolzervos\a_zeros.wav 
e:\tempvolzervos\e_zeros.wav 
e:\tempvo\zervos\i_zeros.wav 
e:\tempvo\zervos\o_zeros.wav 
e:\tempvolzervos\u_zeros.wav 
e:\tempvolzervos1\a_zers1.wav 
e:\tempvolzervos1\e_zers1.wav 
e:\tempvolzervos1\i_zers1.wav 
e:\tempvolzervos1\o_zers1.wav 
e:\tempvolzervos1\u_zers1.wav 
e:\tempvol\floro1s\a_flo1s.wav 
e:\tempvo\floro1s\e_fio1s.wav 
e:\tempvo\floro1s\i_flo1s.wav 
e:\tempvo\floro1s\o_flo1s.wav 
e:\tempvo\floro1s\u_flo1s.wav 
e:\tempvo\mafid2s\a_maf2s.wav 
e:\tempvo\mafid2s\e_maf2s.wav 
e:\tempvo\mafid2s\i_maf2s.wav 
e:\tempvo\mafid2s\o_maf2s.wav 
e:\tempvo\mafid2s\u_maf2s.wav 
e:\tempvo\psapet\a_psaet.wav 
e:\tempvolpsapetle_psaet.wav 
e:\tempvo\psapet\i_psaet.wav 
e:\tempvo\psapet\o_psaet.wav 
e:\tempvo\psapet\u_psaet.wav 
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ecco gooccoYoooeoFZoococoFoccoZXoocoeZooocoQoocoXyocoocgoo00 0g 


e:\tempvo\adriopu\a_adrpu.wav 
e:\tempvoladriopu\e_adrpu.wav 
e:\tempvo\adriopu\i_adrpu.wav 
e:\tempvo\adriopu\o_adrpu.wav 
e:\tempvo\adriopu\u_adrpu.wav 
e:\tempvo\anatol\a_anaol.wav 
e:\tempvo\anatol\e_anaol.wav 
e:\tempvo\anatolli_anaol.wav 
e:\tempvo\anatol\o_anaol.wav 
e:\tempvo\anatol\u_anaol.wav 
e:\tempvo\ddelvth\a_ddeth.wav 


e:\tempvo\ddelvth\u_ddeth.wav 
e:\tempvolefraim\a_efrim.wav 
:\tempvolefraim\e_efrim.wav 
e:\tempvo\efraim\i_efrim.wav 
e:\tempvo\efraim\o_efrim.wav 
fempvo\efraim\u_efrim.wav 
e:\tempvo\gerot2h\a_ger2h.wav 
e:\tempvo\gerot2h\e_ger2h.wav 
e:\tempvo\gerot2h\i_ger2h.wav 
e:\tempvo\gerot2h\o_ger2h.wav 
mpvo\gerot2h\u_ger2h.wav 
e:\tempvol\kartso\a_karso.wav 
e:\tempvo\kartso\e_karso.wav 


e:\tempvol\kiria2o\a_kir20.wav 
e:\tempvol\kiria2o\e_kir20.wav 
:\tempvo\kiria2o\i_kir20.wav 
e:\tempvo\kiria20\o_kir20.wav 
e:\tempvol\kiria2o\u_kir20.wav 
e:\tempvol\kiriako\a_kirko.wav 
e:\tempvolkiriako\e_kirko.wav 
lempvo\kiriako\i_kirko.wav 
e:\tempvo\kiriako\o_kirko.wav 
e:\tempvo\kiriako\u_kirko.wav 
:\tempvo\mane2s\a_man2s.wav 
mpvo\mane2s\e_man2s.wav 
:\tempvo\mane2s\i_man2s.wav 
e:\tempvo\mane2s\o_man2s.wav 
e:\tempvo\mane2s\u_man2s.wav 
:\tempvo\panid2s\a_pan2s.wav 
e:\tempvo\panid2s\e_pan2s.wav 
e:\tempvo\panid2s\i_pan2s.wav 
e:\tempvo\panid2s\o_pan2s.wav 
e:\tempvo\panid2s\u_pan2s.wav 
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e:\tempvo\papaspila_pappi.wav 
@:\tempvo\papaspi\e_pappi.wav 
e:\tempvo\papaspili_pappi.wav 
e:\tempvo\papaspi\o_pappi.wav 
e:\tempvo\papaspi\u_pappi.wav 
e:\tempvo\pthomas\a_pthas.wav 
e:\tempvo\pthomas\e_pthas.wav 
e:\tempvo\pthomas\i_pthas.wav 
e:\tempvo\pthomas\o_pthas.wav 
e:\tempvo\pthomas\u_pthas.wav 
e:\tempvo\sirka2s\a_sir2s.wav 
e:\tempvo\sirka2s\e_sir2s.wav 
e:\tempvolsirka2s\i_sir2s.wav 
e:\tempvo\sirka2s\o_sir2s.wav 
e:\tempvo\sirka2s\u_sir2s.wav 
e:\tempvo\stamuli\a_stali.wav 
e:\tempvo\stamuli\e_stali. wav 
e:\tempvo\stamuli\i_stali.wav 
e:\tempvo\stamuli\o_stali wav 
e:\tempvo\stamuli\u_stali. wav 
e:\tempvo\tsumari\a_tsuri.wav 
e:\tempvo\tsumari\e_tsuri.wav 
e:\tempvo\tsumari\i_tsuri.wav 
e:\tempvo\tsumari\o_tsuri.wav 
e:\tempvo\tsumari\u_tsuri.wav 
e:\tempvo\ekfonis\a_ekfis.wav 
e:\tempvo\ekfonis\e_ekfis.wav 
e:\tempvo\ekfonis\i_ekfis.wav 
e:\tempvo\ekfonis\o_ekfis.wav 
e:\tempvo\ekfonis\u_ekfis.wav 
e:\tempvo\psalet1\a_psat1.wav 
e:\tempvo\psalet1\e_psat1.wav 
e:\tempvo\psalett\i_psat1.wav 
e:\tempvo\psalet1\o_psat1.wav 
e:\tempvo\psalet1\u_psat1.wav 
e:\tempvo\mitros\a_mitos.wav 
e:\tempvo\mitros\e_mitos.wav 
e:\tempvo\mitros\i_mitos.wav 
e:\tempvo\mitros\o_mitos.wav 
e:\tempvo\mitros\u_mitos.wav 
e:\tempvo\1923_2a\a_1922a.wav 
e:\tempvo\1923_2a\e_1922a.wav 
e:\tempvo\1923_2a\i_1922a.wav 
e:\tempvo\1923_2a\o_1922a.wav 
e:\tempvo\1923_2a\u_1922a.wav 
e:\tempvo\berer1s\a_ber1s.wav 
e:\tempvo\berer1s\e_ber1s.wav 
e:\tempvo\berer1s\i_ber1s.wav 
e:\tempvo\berer1s\o_ber1s.wav 
e:\tempvo\berer1s\u_ber1s.wav 


econo Sc000c0Gc00eo Scene eo Gocco ec Lococo S$cco0nco Soc ec ok cco C OS coco c gs 


e:\tempvo\naupl5i\a_nauSi.wav 
e:\tempvo\naupl5i\e_nauSi.wav 
mpvo\naupl5i\i_nauSi.wav 
e:\tempvo\naupl5i\o_nauSi.wav 
e:\tempvo\naup|5i\u_nauSi.wav 
:\tempvo\sfika1s\a_sfi1s.wav 
tempvo\sfika1s\e_sfi1s.wav 
:\tempvo\sfika1s\i_sfils.wav 
e:\tempvo\sfika1s\o_sfi1s.wav 
e:\tempvo\sfika1s\u_sfi1s.wav 
f:\dimi\bereris\a_beris.wav 
f:\dimi\bereris\e_beris.wav 
f:\dimi\bereris\i_beris.wav 
f:\dimi\bereris\o_beris.wav 
f:\dimi\bereris\u_beris.wav 
e:\tempvo\skara2s\a_ska2s.wav 
lempvo\skara2s\e_ska2s.wav 
:\tempvo\skara2s\i_ska2s.wav 
e:\tempvo\skara2s\o_ska2s.wav 
e:\tempvo\skara2s\u_ska2s.wav 
:\tempvo\mafidis\a_mafis.wav 
e:\tempvo\mafidis\e_mafis.wav 
e:\tempvo\mafidis\i_mafis.wav 
e:\tempvo\mafidis\o_mafis.wav 
e:\tempvo\mafidis\u_mafis.wav 
e:\tempvo\mut1glu\a_mutlu.wav 
e:\tempvo\mut1glu\e_mutlu.wav 
e:\tempvo\mut1 glu\i_mutlu.wav 
:\tempvo\mut1 glu\o_mutlu.wav 
mMpvo\mut1glu\u_mutiu.wav 
:\tempvo\prevs1s\a_pre1s.wav 
e:\tempvo\prevs1s\e_pre1s.wav 
e:\tempvolprevs‘s\i_pre1s.wav 
:\tempvo\prevs1s\o_pre1s.wav 
e:\tempvo\prevs1s\u_pre1s.wav 
e:\tempvo\agkon1\a_agkn1.wav 
e:\tempvo\agkon1\e_agkn1.wav 
e:\tempvo\agkon1\i_agkn1.wav 
e:\tempvo\agkon1\o_agkn1.wav 
e:\tempvo\agkon1\u_agkn1.wav 
e:\tempvo\darav1n\a_dar1n.wav 
:\tempvo\darav1n\e_darin.wav 
e:\tempvo\darav1n\i_darin.wav 
e:\tempvo\darav1n\o_dar1n.wav 
e:\tempvo\darav1n\u_dar1n.wav 
e:\tempvo\dimit1\a_dimt1.wav 
:\tempvo\dimit1\e_dimt1.wav 
e:\tempvo\dimit1\i_dimt1.wav 
e:\tempvo\dimit1\o_dimt1.wav 
e:\tempvo\dimit1\u_dimt1.wav 


e:\tempvo\hagimbk\a_hagbk.wav 
e:\tempvo\hagimbk\e_hagbk.wav 
e:\tempvo\hagimbk\i_hagbk.wav 
e:\tempvo\hagimbk\o_hagbk.wav 
:\tempvo\hagimbk\u_hagbk.wav 
e:\tempvo\moikad\a_moiad.wav 
e:\tempvo\moikad\e_moiad.wav 
e:\tempvo\moikad\i_moiad.wav 
e:\tempvo\moikad\o_moiad.wav 
fempvo\moikad\u_moiad.wav 
e:\tempvo\padap81\a_pad81.wav 
e:\tempvo\padap81\e_pad81.wav 
:\tempvo\padap81\i_pad81.wav 
fempvo\padap81\o_pad81.wav 
:\tempvo\padap81\u_pad81.wav 
e:\tempvo\padop41\a_pad41.wav 
e:\tempvo\padop41\e_pad41.wav 
-\tempvo\padop41\i_pad41.wav 
e:\tempvo\padop41\o_pad41.wav 
e:\tempvo\padop41\u_pad41.wav 
e:\tempvo\padop31\a_pad31.wav 
e:\tempvo\padop31\e_pad31.wav 
e:\tempvo\padop31\i_pad31.wav 
e:\tempvo\padop31\o_pad31.wav 
e:\tempvo\padop31\u_pad31.wav 
lempvo\patagkn\a_patkn.wav 
e:\tempvo\patagkn\e_patkn.wav 
e:\tempvo\patagkn\i_patkn.wav 


e:\tempvo\px4pairle_px41r.wav 
e:\tempvo\px4pa1r\i_px41r.wav 
e:\tempvo\px4par\o_px41r.wav 
e:\tempvo\px4pa1r\u_px41r.wav 
e:\tempvo\apostol\a_apool.wav 
e:\tempvo\apostol\e_apool.wav 
e:\tempvo\apostol\i_apool.wav 
e:\tempvolapostol\o_apool.wav 
e:\tempvo\apostol\u_apool.wav 
e:\tempvolapstola\a_apsla.wav 
fempvo\apstola\e_apsla.wav 
e:\tempvo\apstola\i_apsla.wav 
e:\tempvolapstola\o_apsla.wav 
:\tempvo\apstola\u_apsla.wav 
e:\tempvo\daravan\a_daran.wav 
e:\tempvo\daravan\e_daran.wav 
e:\tempvo\daravan\i_daran.wav 
e:\tempvo\daravan\o_daran.wav 
e:\tempvo\daravan\u_daran.wav 
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e:\tempvo\ddelvin\a_ddein.wav 
e:\tempvo\ddelvin\e_ddein.wav 
e:\tempvo\ddelvin\i_ddein.wav 
e:\tempvo\ddelvin\o_ddein.wav 
e:\tempvo\ddelvin\u_ddein.wav 
e:\tempvo\ekfon1s\a_ekf1s.wav 
e:\tempvo\ekfon1s\e_ekf1s.wav 
e:\tempvo\ekfon1 s\i_ekf1s.wav 
e:\tempvo\ekfon1s\o_ekf1s.wav 
e:\tempvo\ekfon1s\u_ekf1s.wav 
e:\tempvo\hagimk1\a_hagk1.wav 
e:\tempvo\hagimk1\e_hagk1.wav 
e:\tempvo\hagimk1\i_hagk1.wav 
e:\tempvo\hagimk1\o_hagk1.wav 
e:\tempvo\hagimk1\u_hagk1.wav 
e:\tempvolifandis\a_ifais.wav 
:\tempvo\ifandis\e_ifais.wav 
e:\tempvo\ifandis\i_ifais.wav 
e:\tempvolifandis\o_ifais.wav 
e:\tempvolifandis\u_ifais.wav 
e:\tempvo\jamkira\a_jamra.wav 
e:\tempvo\jamkira\e_jamra.wav 
e:\tempvo\jamkira\i_jamra.wav 
e:\tempvo\jamkira\o_jamra.wav 
e:\tempvo\jamkira\u_jamra.wav 
e:\tempvo\periste\a_perte.wav 
e:\tempvo\periste\e_perte.wav 
e:\tempvo\periste\i_perte.wav 
e:\tempvo\periste\o_perte.wav 
e:\tempvo\periste\u_perte.wav 
@:\tempvo\px‘patr\a_px1tr.wav 
e:\tempvo\px1patr\ie_px1tr.wav 
e:\tempvo\px1 patr\i_px1tr.wav 
e:\tempvo\px1patr\o_px1tr.wav 
e:\tempvo\px1 patr\u_px‘1tr.wav 
e:\tempvo\pxagel4\a_pxal4.wav 
@:\tempvo\pxagel4\e_pxal4.wav 
e:\tempvo\pxagel4\i_pxal4.wav 
e:\tempvo\pxagel4\o_pxal4.wav 
e:\tempvo\pxagel4\u_pxal4.wav 
e:\tempvo\pxagel5\a_pxal5.wav 
e:\tempvo\pxagel5\e_pxal5.wav 
e:\tempvo\pxagel5\i_pxal5.wav 
@:\ternpvo\pxagel5\o_pxal5.wav 
e:\tempvo\pxagel5\u_pxal5.wav 
e:\tempvo\vurli1s\a_vur1s.wav 
e:\tempvo\vurli4 s\e_vur1s.wav 
e:\tempvo\vurli1s\i_vur1s.wav 
e:\tempvo\vurli1s\o_vur1s.wav 
e:\tempvo\vurli1s\u_vur1s.wav 


e:\tempvo\pxagel2\a_pxal2.wav 
e:\tempvo\pxagel2\e_pxal2.wav 
e:\tempvo\pxagel2\i_pxal2.wav 
e:\tempvo\pxagel2\o_pxal2.wav 
e:\tempvo\pxagel2\u_pxal2.wav 
e:\tempvo\paraske\a_parke.wav 
e:\tempvo\paraske\e_parke.wav 
e:\tempvo\paraske\i_parke.wav 
e:\tempvo\paraske\o_parke.wav 
e:\tempvo\paraske\u_parke.wav 
e:\tempvo\xkaras\a_xkaas.wav 
e:\tempvo\xkaras\e_xkaas.wav 
e:\tempvo\xkaras\i_xkaas.wav 
e:\tempvo\xkaras\o_xkaas.wav 
e:\tempvo\xkaras\u_xkaas.wav 
e:\tempvo\hagi13a\a_hag3a.wav 
e:\tempvo\hagi13a\e_hag3a.wav 
e:\tempvo\hagi13a\i_hag3a.wav 
e:\tempvo\hagi13a\o_hag3a.wav 
e:\tempvo\hagi13a\u_hag3a.wav 
e:\tempvo\baurda\a_bauda.wav 
e:\tempvo\baurda\e_bauda.wav 
e:\tempvo\baurda\i_bauda.wav 
e:\tempvo\baurda\o_bauda.wav 
e:\tempvo\baurda\u_bauda.wav 
e:\tempvo\psapite\a_psa1e.wav 
e:\tempvo\psapite\e_psate.wav 
e:\tempvo\psapi1e\i_psa1e.wav 
e:\tempvo\psapite\o_psale.wav 
e:\tempvo\psapi1e\u_psate.wav 
e:\tempvo\agorivi\a_agovi.wav 
e:\tempvo\agorivi\e_agovi.wav 
e:\tempvo\agorivi\i_agovi.wav 
e:\tempvo\agorivi\o_agovi.wav 
e:\tempvo\agorivi\u_agovi.wav 
e:\tempvo\aster1s\a_ast1s.wav 
e:\tempvol\aster1s\e_ast1s.wav 
e:\tempvol\aster1s\i_ast1s.wav 
e:\tempvo\aster1s\o_ast1s.wav 
e:\tempvo\aster1s\u_ast1s.wav 
e:\tempvo\daskal\a_dasal.wav 
e:\tempvo\daskal\e_dasal.wav 
e:\tempvo\daskal\i_dasal.wav 
e:\tempvo\daskal\o_dasal.wav 
e:\tempvo\daskal\u_dasal.wav 
e:\tempvo\arparah\a_arpah.wav 
e:\tempvo\arparah\e_arpah.wav 
e:\tempvo\arparah\i_arpah.wav 
e:\tempvo\arparah\o_arpah.wav 
e:\tempvo\arparah\u_arpah.wav 
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e:\tempvo\nikol3i\a_nik3i.wav 
e: eae in nik3i.wav 


e: \tempvo\nikol3i\o_1 es wav 
e:\tempvo\nikol3i\u_nik3i.wav 
‘\tempvo\pappa2h\a_pap2h.wav 
lempvo\pappa2h\e_pap2h.wav 
:\tempvo\pappa2h\i_pap2h.wav 
e:\tempvo\pappa2h\o_pap2h.wav 
e:\tempvo\pappa2h\u_pap2h.wav 
lempvo\menegas\a_menas.wav 
e:\tempvo\menegas\e_menas.wav 
e:\tempvo\menegas\i_menas.wav 
e:\tempvo\menegas\o_menas.wav 
e:\tempvo\menegas\u_menas.wav 
e:\tempvo\petta2s\a_pet2s.wav 
e:\tempvo\petta2s\e_pet2s.wav 
e:\tempvo\petta2s\i_pet2s.wav 
e:\tempvo\petta2s\o_pet2s.wav 
e:\tempvo\petta2s\u_pet2s.wav 
e:\tempvo\papikon\a_papon.wav 
e:\tempvo\papikon\e_papon.wav 
e:\tempvo\papikon\i_papon.wav 
e:\tempvo\papikon\o_papon.wav 
e:\tempvo\papikon\u_papon.wav 
e:\tempvo\agfilo\a_agflo.wav 
e:\tempvolagfilo\e_agflo.wav 
e:\tempvolagfilo\i_agflo.wav 
e:\tempvolagfilo\o_agflo.wav 
e:\tempvo\agfilo\u_agflo.wav 
e:\tempvo\kutras\a_kutas.wav 
e:\tempvo\kutras\e_kutas.wav 
e:\tempvo\kutras\i_kutas.wav 
e:\tempvo\kutras\o_kutas.wav 
e:\tempvo\kutras\u_kutas.wav 
e:\tempvo\parasar\a_parar.wav 
e:\tempvo\parasar\e_parar.wav 
e:\tempvo\parasar\i_parar.wav 
e:\tempvo\parasar\o_parar.wav 
e:\tempvo\parasar\u_parar.wav 
f:\dimi\fotopul\a_fotul.wav 
f:\dimi\fotopul\e_fotul.wav 
f:\dimi\fotopul\i_fotul.wav 
f:\dimi\fotopul\o_fotul.wav 
f:\dimi\fotopul\u_fotul.wav 
f:\dimi\apergis\a_apeis.wav 
f:\dimi\apergis\e_apeis.wav 
f:\dimi\apergis\i_apeis.wav 
f\dimi\apergis\o_apeis.wav 
f:\dimi\apergis\u_apeis.wav 


f:\dimi\pgiorgi\a_pgigi.wav 
f:\dimi\pgiorgi\e_pgigi.wav 
f:\dimi\pgiorgi\i_pgigi.wav 
f:\dimi\pgiorgi\o_pgigi.wav 
f:\dimi\pgiorgi\u_pgigi.wav 
f:\dimi\prig_2s\a_pri2s.wav 
f:\dimi\prig_2s\e_pri2s.wav 
f:\dimi\prig_2s\i_pri2s.wav 
f:\dimi\prig_2s\o_pri2s.wav 
f:\dimi\prig_2s\u_pri2s.wav 
f:\dimi\apostxx\a_apoxx.wav 
f:\dimi\apostxx\e_apoxx.wav 
f:\dimi\apostxx\i_apoxx.wav 
f:\dimi\apostxx\o_apoxx.wav 
f:\dimi\apostxx\u_apoxx.wav 
f:\dimi\nikod2m\a_nik2m.wav 
f:\dimi\nikod2m\e_nik2m.wav 
f:\dimi\nikod2m\i_nik2m.wav 
f:\dimi\nikod2m\o_nik2m.wav 
f:\dimi\nikod2m\u_nik2m.wav 
f:\dimi\padap1 1\a_pad11.wav 
f:\dimi\padap1 1\e_pad11.wav 
f:\dimi\padap11\i_pad11.wav 
f:\dimi\padap‘ 1\o_pad11.wav 
f:\dimi\padap1 1\u_pad11.wav 
f:\dimi\kayko1u\a_kay1u.wav 
f:\dimi\kayko1u\e_kay1u.wav 
f:\dimi\kayko1u\i_kay1u.wav 
f:\dimi\kayko1u\o_kay1u.wav 
f:\dimi\kayko1u\u_kay1u.wav 
f:\dimi\susun3i\a_sus3i.wav 
f:\dimi\susun3i\e_sus3i.wav 
f:\dimi\susun3i\i_sus3i.wav 
f:\dimi\susun3i\o_sus3i.wav 
f:\dimi\susun3i\u_sus3i.wav 
f:\dimi\sirka3s\a_sir3s.wav 
f:\dimi\sirka3s\e_sir3s.wav 
f:\dimi\sirka3s\i_sir3s.wav 
f:\dimi\sirka3s\o_sir3s.wav 
f:\dimi\sirka3s\u_sir3s.wav 
f:\dimi\bereris\a_beris.wav 
f:\dimi\bereris\e_beris. wav 
f:\dimi\bereris\i_beris.wav 
f:\dimi\bereris\o_beris.wav 
f:\dimi\bereris\u_beris.wav 
f:\dimi\kehajop\a_kehop.wav 
f:\dimi\kehajop\e_kehop.wav 
f:\dimi\kehajop\i_kehop.wav 
f:\dimi\kehajop\o_kehop.wav 
f:\dimi\kehajop\u_kehop.wav 
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f:\dimi\delvini\a_deini.wav 
f:\dimi\delvini\e_deini.wav 
f:\dimi\delvini\i_delni.wav 
f:\dimi\delvini\o_deini.wav 
f:\dimi\delvini\u_delni.wav 
f:\dimi\fotopu\a_fotpu.wav 
f:\dimi\fotopu\e_fotpu.wav 
f:\dimi\fotopu\i_fotpu.wav 
f:\dimi\fotopu\o_fotpu.wav 
f:\dimi\fotopu\u_fotpu.wav 
f:\dimi\petroni\a_petni.wav 
f:\dimi\petroni\e_petni.wav 
f:\dimi\petroni\i_petni.wav 
f:\dimi\petroni\o_petni.wav 
f:\dimi\petroni\u_petni.wav 
f:\dimi\ikonoSu\a_iko5u.wav 
f:\dimi\ikonoSu\e_iko5u.wav 
f:\dimi\ikonoSu\i_iko5u.wav 
f:\dimi\ikono5u\o_iko5u.wav 
f:\dimi\ikonoSu\u_iko5u.wav 
f:\dimi\konpsal\a_konal.wav 
f:\dimi\konpsal\e_konal.wav 
f:\dimi\konpsal\i_konal.wav 
f:\dimi\konpsal\o_konal.wav 
f:\dimi\konpsal\u_konal.wav 
f.\dimi\pakakio\a_pakio.wav 
f:\dimi\pakakio\e_pakio.wav 
f:\dimi\pakakio\i_pakio.wav 
f:\dimi\pakakio\o_pakio.wav 
f:\dimi\pakakio\u_pakio.wav 
f:\dimi\apapahr\a_apahr.wav 
f:\dimi\apapahr\e_apahr.wav 
f:\dimi\apapahr\i_apahr.wav 
f:\dimi\apapahr\o_apahr.wav 
f:\dimi\apapahr\u_apahr.wav 
e:\tempvo\karaam\a_karam.wav 
e:\tempvo\karaam\e_karam.wav 
e:\tempvo\karaam\i_karam.wav 
e:\tempvo\karaam\o_karam.wav 
e:\tempvo\karaam\u_karam.wav 
e:\tempvo\dami1n\a_dam1n.wav 
@:\tempvo\dami1n\e_dam1n.wav 
@:\tempvo\dami1n\i_dam1n.wav 
e:\tempvo\dami1n\o_dam1n.wav 
e:\tempvo\dami1n\u_dam1n.wav 
e:\tempvo\kaku1i\a_kak1i.wav 
e:\tempvo\kakuti\e_kak‘i.wav 
e:\tempvo\kaku1i\i_kak1i.wav 
e:\tempvo\kaku1ilo_kak1i.wav 
e:\tempvo\kaku1i\u_kak1i.wav 


e:\tempvo\kakudi\a_kakdi.wav 
e:\tempvo\kakudi\e_kakdi.wav 
e:\tempvo\kakudi\i_kakdi.wav 
e:\tempvo\kakudi\o_kakdi.wav 
e:\tempvo\kakudi\u_kakdi.wav 
e:\tempvo\stanm1a\a_stala.wav 
e:\tempvo\stanm1a\e_sta1a.wav 
e:\tempvo\stanm1a\i_sta1a.wav 
e:\tempvo\stanm1a\o_sta1a.wav 
e:\tempvo\stanm1a\u_stata.wav 
e:\tempvo\bad--is\a_badis.wav 
e:\tempvo\bad--is\e_badis.wav 
e:\tempvo\bad--is\i_badis.wav 
e:\tempvo\bad--is\o_badis.wav 
e:\tempvo\bad--is\u_badis.wav 
e:\tempvo\psagiok\a_psaok.wav 
e:\tempvo\psagiok\e_psaok.wav 
e:\tempvo\psagiok\i_psaok.wav 
e:\tempvo\psagiok\o_psaok.wav 
e:\tempvo\psagiok\u_psaok.wav 
e:\tempvo\hser‘i\a_hseti.wav 
e:\tempvo\hser‘i\e_hse1i.wav 
e:\tempvo\hser1i\i_hse1i.wav 
e:\tempvo\hser‘i\o_hse1i.wav 
e:\tempvo\hser1i\u_hse1i.wav 
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f:\dimi\labroro\a_labro.wav 
f:\dimi\labroro\e_labro.wav 
f:\dimi\labroro\i_labro,.wav 
f:\dimi\labroro\o_labro.wav 
f:\dimi\labroro\u_labro.wav 
f:\dimi\psahahr\a_psahr.wav 
f:\dimi\psahahr\e_psahr.wav 
f:\dimi\psahahr\i_psahr.wav 
f:\dimi\psahahr\o_psahr.wav 
f:\dimi\psahahr\u_psahr.wav 
f:\dimi\tsinna\a_tsina.wav 
f:\dimi\tsinna\e_tsina.wav 
f:\dimi\tsinna\i_tsina.wav 
f:\dimi\tsinna\o_tsina.wav 
f:\dimi\tsinna\u_tsina.wav 
e:\tempvo\dask2I\a_das2I.wav 
e:\tempvo\dask2\\e_das2I.wav 
e:\tempvo\dask2I\i_das2|.wav 
@:\tempvo\dask2I\o_das2l.wav 
e:\tempvo\dask2I\u_das2I.wav 
e:\tempvo\hser3i\a_hse3i.wav 
e:\tempvo\hser3i\e_hse3i.wav 
e:\tempvo\hser3i\i_hse3i.wav 
e:\tempvo\hser3i\o_hse3i.wav 
e:\tempvo\hser3i\u_hse3i.wav 
e:\tempvo\nuredi1\a_nuri1.wav 
e:\tempvo\nuredi1\e_nuri1.wav 
e:\tempvo\nuredi1\i_nuri1.wav 
e:\tempvo\nuredi1\o_nuri1.wav 


NAPAPTHMA 3 


POYTINEZ ANAAYZHE 


Poutival Modified covariance 


function a = modcov2(x,P) 

[I,n]=size(x); 

ifl==1, 

xn = conj(x'); 

x= xn; 

end; 

N = length(x); 

Too = 2*x'*x; 

pfb2 = roo-x(1)*conj(x(1))-x(N)*conj(x(N)); 

c =x(N)/roo; 

d = conj(x(1))/roo; 

la = conj(x(1))*conj(x(N))/roo; 

de = 1-x(1)*conj(x(1))/roo; 

ga = 1-x(N)*conj(x(N))/roo; 

th = x(N)*d; 

ph = x(N)*c; 

ks = conj(x(1))*d; 

DEN = ga*de-conj(la)*la; 

a2 = (th*conj(la)+ph*de)/DEN; 

b2 = (ph*la+th*ga)/DEN; 

a3 = (ks*conj(la)+th*de)/DEN; 

b3 = (th*latks*ga)/DEN; 

temp = ga; 

ga = ga-(ph*conj(ph)*de+th*conj(th)*ga+2*real(ph*la*conj(th)))/DEN; 
de = de-(th*conj(th)*de+ks*conj(ks)*temp+2*real(th*la*conj(ks)))/DEN; 
la = lata3*conj(ph)+b3*conj(th); 

temp = c; 

c = cta2*flipud(conj(c))+b2*flipud(conj(d)); 

d = d+a3*flipud(conj(temp))+b3*flipud(conj(d)); 
afb2 = 1; 


for m=1:P, 

rop = 2*x(m+1:N)'*x(1:N-m); 

xpN = flipud(x(N-m:N)); 

xp1 = flipud(x(1:m+1)); 

if m == 

tp = []; 

else 

rp = rp-x(N+1-m)*conj(flipud(x(N-m+2:N)))-conj(x(m))*x(1:m-1); 
end 

rp = [rop;rp]; 
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% YMOAOTIZMOZ TOY AIANYZMATOE rp ANAAYTIKA 
% tkpI = []; 

% for k = 0:1:m-1 

% rkp = x(m+1-k:N-k)'*x(1:N-m)+x(m+1:N)'*x(1+k:N-m+k); 
% rkp1 = [rkp1;rkp]; 

% end 


Dp = rp'*afb2; 

afm = -Dp/pfb2; 

pfb = pfb2-Dp*conj(Dp)/pfb2; 

if pfb < 0,error(‘Apyntixn diaonopa pfb!'),end; 


afb = [afb2;0]+afm*[0;flipud(conj(afb2))]; 


efm = conj(xp1')*afb; 
ebN = conj(xpN')*conj(flipud(afb)); 


DEN = ga*de-la*conj(la); 
if DEN < 0,error(‘Apvntuxy DEN !'); 
elseif DEN > 1,error('DEN peyaddtepn tov | !'),end; 


pfb2 = pfb-(ebN*conj(ebN)*det+efm*conj(efm)*gat+2*real(efm*ebN*la))/DEN; 
if pfb2 < 0,error(‘Apyntixn Siacnopd pfb2!'),end; 


al = (conj(ebN)*de+efm*la)/DEN; 
bl = (efm*gatconj(ebN)*conj(la))/DEN; 
afb2 = afb+al *[0;c]+b1 *[0;d]; 


cmo = ebN/pfb; 

c = [0;c]+cmo*afb; 
dmo = conj(efm)/pfb; 
d = [0;d]+dmo*afb; 


ga = ga-ebN*conj(ebN)/pfb; 
if ga < 0,error(‘Apvntiko y !'); 
elseif ga > l,error('y peyadutepo tov | !'),end; 


de = de-efm*conj(efm)/pfb; 

if de < 0,error(‘Apvntix6 6 !'); 

elseif de > 1,error('S peyaddtepo tov | !'),end; 
la = latconj(efm*ebN)/pfb;; 

th = conj(xpN')*d; 


ph = conj(xpN')*c; 
ks = (xp1')*flipud(d); 
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DEN = ga*de-conj(la)*la; 

a2 = (th*conj(la)+ph*de)/DEN; 

b2 = (ph*la+th*ga)/DEN; 

a3 = (ks*conj(la)+th*de)/DEN; 

b3 = (th*la+ks*ga)/DEN; 

temp = ga; 

ga = ga-(ph*conj(ph)*de+th*conj(th)*ga+2*real(ph*la*conj(th)))/DEN; 
de = de-(th*conj(th)*de+ks*conj(ks)*temp+2*real(th*la*conj(ks)))/DEN; 
la = lat+a3*conj(ph)+b3*conj(th); 

temp = c; 

c = cta2*flipud(conj(c))+b2*flipud(conj(d)); 

d= d+a3*flipud(conj(temp))+b3*flipud(conj(d)); 


end; 


a = [pfb;afb(2:P+1)]; 


Poutiva 2 KAaooixr avaAvon (Weltch) 


%Genpsdw 


%H tehixh poppy tov Tpocypapwatos naipver tov KataAoyo apxet@v Kar 
YPUAYVOVTAS TA OVGLATA Tov apYsi@v Ta KaAet yia psd KaI ypagrpata 
vowel =['a''all’'e "0 ''i''u]; 
%YPOdptwon nivaka tov apyet@v wav (manually) 
WEvpeon aprpov otoryet@v nivaxa Kai apWuovd vroypagnatov 
[g,str]=readarr(A,7,1); 
for m=1:g, 
(g,str]=readarr(A,7,m); 
if str(6:7)=="' ',str=str(1:5);paths=str; 
elseif str(7)==" ',str=str(1:6 );paths=[str(1:3) str(5:6)]; 
else paths=[str(1:3) str(6:7)]; end; 
figure 
x=6; 
Pal(257)=0;Pall=Pal';Pdball=Pall; 
ed c:\dimi 
%cd f:\dime\tempvo; 
%ocd a: 
%ocd e:\newwave 


for m=1:x, if x<=4,n=2; else n=3;end; 

if m>=2,m=m+1 ;end;if m==7,m=2;end; 

p=round(x/n); 

subplot(n,p,m) %Le n ypappeés Ka p oTIAEs OTO ypagnua dpa 6 oxéd1a 
[x,pathst]=readarr(vowel,3,m); if pathst~='all',pathst=[pathst paths '.wav'];else 
pathst=[pathst '.wav'];end; 

if pathst(1)=="' ' pathst=pathst(2:length(pathst));end; 
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directory=[str '\'] 

pathstr = [directory pathst] 

tm=timer 

Fs=8192; W=512; pm=0; 1=0; numfil=1; epik=0;em=m; 
if m~=2, 

divfill 


B1=B1-mean(B1); 
[Px,f]=psd(B1,W,Fs,W,0,'none’); if em==1,E=sum(Px);end; 
if em~=1,Px=Px*(E/sum(Px));end; 
Pall=Pall+Px; 
% Pdball=Pdball+10*log10(Px); Pia Aoyapr8uxn abpoion 
end; 
f=0:1:W/2; 
f=f*Fs/W; 
if em==2,Px=Pall;end; 
% if em==2,Px=10.%(Pdball/10);end; 
IPx=10*log10(Px+0.00001); 
plot(f,IPx,'k-") 
%[max|Px,maxF,d] = maxall(IPx,f,10); 
%[maxmax1Px,maxmaxF,d] = maxall(maxlPx,maxF,10); 
% plot(maxmaxF,maxmaxIPx,'k-') 
set(gca,'FontName','Hellasfun','FontSize',[10],'FontWeight’,‘light','"XLim',[0 
4000}); 
set(gcf,'CurrentAxes',gca) 
% if em==5,xlabel('Frequency(Hz)');end; 
% if em==6,xlabel('Frequency(Hz)');end; 
%_ ylabel('Power Spectral Density(dB)'); 
graymon %I'1d aonpopavpn eupavion 
% title([pathst]) 
axis([0 4000 20 100]) 
end 
Y%orient landscape %I 1a opiCovtia extinwon ce TAtpy ceAtda 
Yorient tall Yd kataxdpvgn extrvomwon oe MAripn oeAtsa 


print 
end 


Poutiva 3. Extipnon tav formants 


function formfreq=forestm 1(FORM,num,switch,m) 


extra=0; 
V=['a' 'e! ti! '0! ‘uJ; 
A=FORM(:,4:13); 
X=1:4:4096; 
subplot(5,2,2*m-1),setparf 
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[N,X]=hist(A,X);plot(X,N,'k-'),setparf 
axis([0 4096 0 50]) 
S=max(N'); 
% figure,plot(S,'ro') 
(Nm,F,d] = maxall(S,X,0); 
% figure,plot(F,Nm,'mo') v=axis;axis([0 4000 v(3) v(4)]) 
[Nma,Fm,d] = maxall(Nm,F,0); 
% figure,plot(Fm,Nma,'mo') v=axis;axis({0 4000 v(3) v(4)]) 
% [Nmax,Fma,d] = maxall(Nma,Fm,0),figure,plot(Fma,Nmax,'mo') 
% v=axis;axis((0 4000 v(3) v(4)]) 


subplot(5,2,2*m),setparf 
if switch==1,Nma=Nm;Fm=F;end 
%Ayvoet thy Sevtepy Siapdpion mov Pptoker ta péyiota tov peyiotav 
[Nmmax,Fmax]=maxlevl(Nma,Fm,num); 
title(['/' V(m) '/ ' int2str(num)]) 
formafreq=formfil(Nmmax,Fmax, 100); 
formafreq(num+1)=0; 
formfreq=[formfreq;formafreq]; 


figure,setparf 

for jo=1:5,ds=40*(jo-1); 
subplot(2,3,jo),plot(FORM(:,4+ds:13+ds),'r.'),setparf 
v=axis;axis([v(1) v(2) 0 4000)),title(['/' VGjo) ‘/"]) 
end 


if extra~=0, 

figure,setparf 
jo=extra; 
ds=40*(jo-1); 
plot(FORM(:,4+ds:13+ds),'r.'),setparf 
v=axis;axis([v(1) v(2) 0 4000}),title(('/' VGo) '/']) 
end 

end 
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